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[fiS!J##] 100082898 
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[®#*] mmm i 
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[*««] mmm 

fchfflWsH^ (HhTF) tC*f-rs»t#«:^-r«S, fi»M 

BSXttiB**!!. 

i , 4 xti 5 izmmcD^mxitmmMo 

[f»##7] ItffHt: hMffcifttttf, /t-SJsS/b-b, i-b, X&i- 
b20t hMfbmftT*&3, »#^6lcaB*®^BfrXfcM&8?*«. 

1 ^{CiB^^^KrXtt^jRM. 

[»#3C9] «fffi*fl:{*«»«^, W/iFab, F(ab') 2 L < 
ttFv, X«i/>^l/fi^Fv (scFv) t$>§, fjf^8&Cfa«©^R£ 

[0 0 0 1] 

[0 0 0 2] 
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e^i^s^- (tf) ©jfli?K^©sffi^jfii^^(D±s^gia"es>-g»^#x.e ) nT 

So 

[0 0 0 3] 

[#§&£;«&; L J: 3 ^ ^H] 

[0 0 0 4] 

mm z> & <D^m 
itfem. z mx izmm-t s z t & z> z. t & sl m l t=. „ 

[0 0 0 5] 

fl^LTte, «^«*T»K#fi5JCttWr*A-ya>b-b f i-b, RZf i - 
b2AW?)tl5. Mff^^L/ttt, Fab, F(ab') 2 , Fvfciftf) 
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s c f v ^-rs) &mf <bnz>o 

[0 0 0 6] 

[0 0 0 7] 

1. ffifc MFift 

[0 0 0 8] 

^^#^(c «fc y m^itfe^ fc^tm^ * * - -r^K^m b fcfiX KM*. 3 ft* 

[0 0 0 9] 

2. stM^A^y; K-v 

fflfiS & ^S©MM&l=ri£ IcioT &fcNZ>SMffl IB Jim© * * U - - y 



3 



ffi|I#2 000-3067121 




11-282192 



[0 0 10] 

J.H.Morrissey £>, 

Cell, Vol.50, p. 129-135 (1987)tCgB^S*ifet h T FaHS^/T^ ^ IftBB^JS: 
*83lfS;ii:»C<fcoTf&5. -T&;b*>, t: N T F n - K^SJUS-fffija&^^l 

[0 0 1 1 ] 
[0 0 12] 

-mm^mtLx, m^mm^m%mm(Dm^t^it^riz^m^^ztiz^ 

UfffctlS. ;R#lft&C&, iMM&PBS (Phosphate-Buffered Saline ) ^> 

So 
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[0 0 13] 

M^£= r<Z)^xn- Vlfflj^li, IkftHDm* (DMti&ffi. i^-il P3 (P3x63Ag8.6 
53) (Kearney, J.F. et al. J. Immunol . (1979) 123, 1548-1550), P3x63Ag8U.l 
(Yelton, D.E. et al. Current Topics in Microbiology and Immunology (1978 
) 81, 1-7), NS-1 (Kohler.G. andMilstein, C.Eur .J. Immunol . (1976) 6, 511 
-519), MPC-11 (Margulies.D.H. et al., Cell (1976) 8, 405-415), SP2/0 (Sh 
ulman, M. et al., Nature (1978) 276, 269-270), F0 (de St.Groth, S.F. and 

Scheidegger, D.J., J. Immunol .Methods (1980) 35, 1-21), S194 (Trowbridge 
, I. S.J. Exp. Med. (1978) 148, 313-323), R210 (Galfre, G. et al., Nature ( 
1979) 277, 131-133) ^jWjSIC^M 3 t\Z> . 

[0 0 14] 

^ ^Xt^-Y y b<Djj& (Galfre, G and Milstein, C. , Methods Enzymol. 
(1981) 73, 3-46) mzm CTfto Zl £ #T? Z> 0 

(peg) , -t>#4 (hvj) ^^ffl^ti, sc^ltaui^ 

o 

[0015] 

ftm.mm> n<^u -*?mm t (Dmrnm^it^Mizm^-t s rii^-ets. mx 
is, $jiu-vmmzMLT#L&mMit i - 1 omtt^><DW^ lv^ mmm 
mm&izm^zmmmnLTte. m%.&> mm^^u-^mmm^mmiz^m^ 

zmnoimmmtfmm-zimT'&v, 2 biz. ^mmikm (fcs) ^(Djtmmm 

[0 0 1 6] 
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OOOgI) &If 3 0 - 6 0% (w/v) ©a^T'S^OU m&?Z>Z.£lZ£ 
[0017] 

[0 0 18] 

'J>Win vitrottMFICl#U Jftf^ y y/*mZ t h SfJfe©* 
M©fc: h^5:#5^^t)T'f5 D - 5 9 8 7 8^M#i) . £ £ 

ffil^SBffWO 94/25585 #<k*fsg, WO 93/12227 
WO 9 2/0 3 9 1 8^i, WO 9 4/0 2 6 0 2f^i#i) t 

[0019] 
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Ttt, ATR-2, 3, 4, 5, 7 8 £ITf -5 6 mM<D^: J # U —hJlffifa 

£*§rfcu, ^?n&*&miz&^Tmm-?$>z.£tfx%z>ii\ atr-5^ 

[0 0 2 0] 
3. fflg|;«j5t# 

&&ffi*m^^Xm£2^t=.m&&M<D&<DZm^Z>Z£tf~(:gZ> (MxJ£, Vand 
amme, A.M. et al., Eur. J.Biochem. (1990) 192, 767-775, #M) . 
[0 0 2 1] 

©«T^ (V) - Kt5mRNAS#It5. mRNAfflfttt, ^© 

^r — ^^SJS^Ss (Chirgwin, J.M. et al., Biochemistry (1 
979) 18, 5294-5299) , AGPCS (Chomczynski , P. and Sacchi, N. , Anal.B 
iochem. (1987) 162, 156-159) ^ IC £ »J ffot^RN A &IS$§fU mRNA Purific 
ation Kit (Pharmacia$g) f OTLt B»0mRNA^i^t5 o £ fc, Quic 
kPrep mRNA Purification Kit (Pharmacia^) Z\ £ IZ J; »J m R N A £ t£ 

[0 0 2 2] 

i^nfcmRNA^^^ii^V^^Vi^cDNA^tS. 
c DNA©^tt, AMV Reverse Transcriptase First-strand cDNA Synthesis 
Kit (SftfllttH) ^£MV^*?e>„ c DNACD^Rfc 

e>{Cii, 5' -Ampli FINDER RACE Kit (Clontech§g) &J:£J ? PCR$:MV , v£:5 / 
-RACES (Frohman, M.A. et al., Proc. Natl .Acad. Sci . USA (1988) 85, 8 
998-9002, Belyavsky, A. et al., Nucleic Acids Res. (1989) 17, 2919-2932) 
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[0 0 2 3] 
[0 0 2 4] 

hTF^srjsije-rstctt, tfiiftae^&^ffifWM 

&£VMiHi|& J:Uf L^%3- Ft* S D N A (Dftm^t # - lzm&&/vV 

m^MB&z&nmmzitTibj:^ (wo 94/1152 3#^##m) . 

[0 0 2 5] 

i±££#){C, jga:*;i/^>£ h9>XS?x — y ^-V^lCteffll/Tfc «fcV* (Ebert, 
K.M. et al., Bio/Technology (1994) 12, 699-702) „ 
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[0 0 2 6] 

4. ^Mmw 

SHfc (Humanized) &o 3*1 £ ©Bfc^SttfMi, g££tltf)# 

[0 0 2 7] 

t hmitmmt. nm®, (reshaped) m btfcfon%ffizn. 

H h^^<DW^g&#, (CDR ; complement 

arity determining region) £ bJa^O^BM 'ffi^^fliUc^^tt b »J 
, ^CD-S5^^^t^Mm^#^£ ; fo^e)tlTV^-5 (^[>[#frmM^##E P 
1 2 5 0 2 3 WO 96/02576 #<&##J80 . 

;R#£fr&C&, Y^^ftOCDRiltl hStfttf)? U-2*V-9ffiM (framewor 
k region; F R) £ «fc $ KWLtf b D N A®J?U&, CDR^FRS 

^ U^-f 1 KSr^^^^-i: LTMv^TPCRiSJCJ: y^-T* (WO 9 8/1 

3 3 8 8^&mizam<D%m$:mm) . 

[0 0 2 8] 

felt5 7 U-2±V->7Mi£a>T$ ./Ift&fi&LTfc (Sato, K. et al., Can 
cer Res. (1993) 53, 851-856) „ 



9 
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tfH&T?tt, Crl, Cr2, Cy3, Cr4t Lit'ttC/c, C A. 

[0 0 2 9] 
[0 0 3 0] 

-TT^ 7gEge#I£^f SA-^h > a, b, c, d, e, f, g, h, i, j, 
b 1 , d 1 , b 3&t>*d 3 £fflV^ D 
[0 0 3 1 ] 
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coTrocvjo^oocomco^^oo 
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[0 0 3 2] 
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C*3] 

m 3 

FR1 CDR1 FR2 CDR2 



1 2 3 4 5 

12345678901234567890123 45678901234 567890123456789 0123456 
Z37332(a) D I QMTQSPSSLSASVGDRVTI TC KASQDIKSFLS WYQQKPGKAPKLLIY YATSLAD 

S68699(b) 

P01607(c) 

S65921(bl) F s-T 

X93625(b2) E- — S 

FR3 CDR3 FR4 



6 7 8 9 10 

78901234567890123456789012345678 901234567 8901234567 
Z37332(a) GVPSRPSGSGSGTDFTLTISSLQPEDFATYYC LQHGESPYT FGGGTKVEIK 

S68699(b) Y 

P01607(c) Y I 

S65921(bl) Y 

X93625(b2) Y 



£?H>j tbti/TttSf^ Tb-bj, Ti-bj, &t>* Ti-b2j #4#{C 

TFcfi^ft (TF©7T^^-XaMlfStt) £02&C^U HhTF* 
favfrft (7 T ? Z - Xffi&mWm&) £EI3tC;*U f lit hTF^fn^ft ( 
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TF©jfa»*IHIH#?Stt) £K4&c^iT 0 
[0 0 3 4] 

Fab, F (ab') 2 , Fv, * fc&H^gb < IJLt© F v fcjgMt&U 
-7?5t*gSi3:feJ/>^^a:>f >F v (scFv) ^#Jfe>*l«>. 
[0 0 3 5] 

/<**-lc3*Abfc«L aaft1&^JWJBT»3BS«* Co, M.S. et al 

., J. Immunol. (1994) 152, 2968-2976, Better, M. & Horwitz, A. H. Methods i 
n Enzymology (1989) 178, 476-496, Plueckthun, A. & Skerra, A. Methods in 
Enzymology (1989) 178, 497-515, Lamoyi, E. , Methods in Enzymology (1986) 

121, 652-663, Rousseaux, J. et al., Methods in Enzymology (1986) 121, 6 
63-669, Bird, R.E. et al., TIBTECH (1991) 9, 132-137#flg) . 

[0 0 3 6] 

„ iooscFvic^iM, HMvm®£.Lmvmm$. y>*-, k&lki*^ 

FU >X-$:ifrLTW&-£ftZ> (Huston, J.S. et al., Proc. Natl .Acad. Sc 
i. U.S.A. (1988) 85, 5879-5883) . s c F v K&rtZ H^Vfl^fe.fct^L^V 

mm*. *mmmKffi&}i Lxmm^^^oxD^-rtKDmM-e&^r^ £v>„ 

[0 0 3 7] 

s c F v £n- KtSDNAtt, ifffSm#<Z) Hili; &H:H£VlB*de& n - Ff 
<5 D N A, L**&B:L*V1H«£=I- KtSDNA©^, -£*l?><Z)@e 
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s„ 

[0 0 3 8] 

-Is cFv%3-Kt5DNAj!j«#5SSn5i:, ^*ie>£^f5f& 

ffitiKDmmmtisT. xv^i/z/rvn-A, (peg) te<D&m&¥£.itg& 

iZ £ V^ T f T* tCfltSt $ tlT V^ S 0 
[0 0 3 9] 

6. »iW*feij:B!(^l|:©Mfe<J;^14 

<&m>fc^ *<D3' wrmztfv A^?±ji*mmmzm&-z-&x3m-z-&2>z. 

4 ISSUED : E — # — /^X.y)\y^r— (human cytomegalovirus immediate ea 
rly promoter/enhancer) £ Z. £tfT*g£o 

[0 0 4 0] 

ttc *(Dmiz&ftwx*&m2ftzffLfaftmzm%T*n&7u^-z-/3iy 

s\y-v--£LX, i/hn^^;^, tfv*-w-r yf^^^x, S/^ 

r>-)-fM40 (SV4 0) ^CO^^^X^D^-^-Zac^A^it-, 
VNtefc: bXD>y-i/3>77^^- 1 a (HEFla) & if ©Bi^HSSfi^ 
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ft, Iltt^LTil «Ali*»BIIHJ»*©IB»|irj|S*«#W , e>ft*. 

#*U<tt, *»«Tf«MSft*8t#{i, WfLiCffflflS, MittfCHO, COS 
, ^:nn-V, BHK, Vero, H e L a MM*¥X$&M'5 ft£o 

#CIC, 7g£«&3ftfc*&£fflJ&fc i n v i t r otfctti n vivo "C^ 

Mx.ll ^*?&£:bT, DMEM, MEM, RPMI 1 6 4 0, IMDM£^/B 

-tzzMfivi** *myuhm (fcs) ^MMmt^^htttSo 

[0 0 4 4] 

£LT, Hyper D, POROS, Sepharose F.F. (Pharmacia fg) t>*i£„ ^ 

CDffi, j®#<Z>*>A*KT?««3ftTV^#I!, «f«*SsS:4e«'rfttfJ:<, fa 
e>R8}£3ft.5 : fe>0>T?ttfcV\, ±SBT 7 -< --5 s - - * 9 AJ^<E> * n V h 

•tfSdillCj: ifift&^SIL £.tfT*%2> (Antibodies:A Laborator 

y Manual. Ed Harlow and David Lane, Cold Spring Harbor Laboratory, 1988) 

o 

[0 0 4 5] 
[0 0 4 6] 

9. &ttmt3&vmm 

^^J*S^*tt> — ISJC^SffrSlkg&fey 0. 0 0 lmg^P)l OOOmgOlSH 

•ess lift*, &svw±, Atfefeyo. oi~iooig/k g , #*l,<h:o. 1 
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~i ong/kgam&mzm&z. u#o*e#e>, *mnv>ta^ mf 

[0 0 4 7] 

T$g£fHtt"£ ^ £^7?^ (Remington's Pharmaceutical Science, latest editi 
on, Mark Publishing Company, Easton, ^H) , ^^6*JlCfr^$ ft-Silfls^Ss 
» * & * IC # © 7?& o T % «fc V % . 
[0 0 4 8] 

-^'J7-, ^;i/^^ri/^^;v-fe;i/n-^^ h u # y y * y h y 

thU^A, *^;nz;i/n-;^ xf^t;i/D-^, 3f-tr;y#>;tfA 

, y^trydfA, #i?-f>, #y x^i/>iry n-;K ^^u-tru>, ^ 

;w x^yy>SE, n MMy;^^ > (hsa) , v>-H-;k v;i/t^h- 

[0 0 4 9] 

0, Tween2 0, H?*y % k MTO^^^yDAfc^C&f fflt^ 
[0 0 5 0] 
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o 

[0 0 5 1] 
[0 0 5 2] 

YWLitmt. VimW- fi - b 2j &0.3 mg/kg &tfl.5 mg/kg ©111?, 
[0 0 5 3] 

4>bfc 0 lot, t hSftttt MFtt#*«»l(Jllift^©f K«*«:tt4r!: 

[0 0 5 4] 
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* 4 





(n = 2) 


t h»b 

tat hTF 

0. 3mg/ 
kg i.v. 
(n= 1) 


t Hft 
ftt h T F 

1. 5mg/ 
kg i.v. 
(n = 2) 






1 5 

jfcSEflgiSH (#) 


12.2 


7.2 


3.5 


«S& 1 5 9tT&* 

iam^mmaomt (#) 


+0.9 


-4.4 


-6.2 



[0 0 5 5] 

Rl^MthTF (shTF) liJWT^i^tC^SS^fe- 

EhTFCDKilM^ (22O#@07^/i) ^TSFLAG^^FM2i: 

t/>m&&fc^ DHF Rite^Sr^t?) ICtfAU C H OiffiB&lC^A b £ Q t 
h T F<D c DN AfB^JteJames H. Morr issey <£>#g^ (Cell (1987) 50, 129-135 

0lMl0 2{C^lt o G4 1 8iCj:U*Mi2^^^3>b, 9&91IHl&&a& 
U $ b h t>T*3B3l*f fll&frtf. s h T F^5H3M£1ifi£b£ 0 

[0 0 5 6] 

£0fflJfe&*tlfe?&^ifeCHO- S - S FMII (GIB CO) T*ig#U shT 
F &-£t?*&*Lh?l!3:l&fc. HSi© 4 0 mM h'J ^%iittff)K (pH8. 5) "C 
2<fmc#JRU 2 0mMhU^atU««* (pH8. 5) T?¥ifrffebfc Q-Sepha 
rose Fast Flow^j^A (1 OOmL, Pharmacia Biotech) {C^iP U> 0. 1M 
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NaCl^Miit«, NaClffll^^O. 3Mi:b, s h T F £ 
^Afr^ffiLfc. m±nt~s hTFf^icHIt2. 5Mt«;§ J; o IZlfcM 
7>^—V&Zm^&jbmft(lQ, OOOrpm, 2 0 ft) \z X »J 
S5:M$tfc„ _hif£Butyl TOYOPEARL (3 0mL, TOSOH) fCS^DU 
2. 5 MCiiT^^-"? A S^fe 5 0 mM h U ^Igilf I ( p H 6 . 8 ) T* 

[0 0 5 7] 

5 0mMb'JXig|M(pH6. 8 ) tf», >^ - -7 2 . 5 

Mfr£ OM£T*i£i|glftJCTlf> s hTF£?§ffi£i±£ 0 s h T F £i^t?fc:°- *M 
#£Centri-Prep 10 (T^3» TMtfc 0 1 5 0 mM NaCU^2 
0mMhiJ^ii|i( P H7. 0) t*?ifbttTSKgel G3 0 0 0 
SWG#^A (2 1. 5 X 6 0 0mm, TOSOH) {C^M&^UL, shT 
F(Dt°-^M^$:|lIlRbfe 0 ^*l£0. 2 2 m©^>^7>7>f;H-T'iI 
MSU «T^MtlhTF (shTF) £Ltc B M^WM2 8 0 nm©^l/« 
ft#ffc£e=40, 1 3 0, ^Ift4 3, 2 1 0£;t,T> l&MCD'MBZ'&M-liiL 
t=. B 

[0 0 5 8] 
A 1 . t h T Ftf>ffl§g 

~ t: hM*^©TF©Sl«, Ito^^ (Ito,T.^ J.Biochem. 114, 6 

91-696, 1993) {C^CT^o/to H h 1 0 mM&it^y? * p 

l mM7yf[:7in;Mf ;i/^;i/7*-;k imMi;^v7°n^7;i/^D 

(TBS, P H7. 5) cpT^^^^fX^, tfcjg£#y-fe h yT*W,m U 
£M*£7fc£2% Triton X - 1 0 0 Z^ti±mmffiffi. \ZMM bX T F 

[0 0 5 9] 

~(2i:?f^£> Concanavalin A-Sepharose 4B# 9 A (Pharmacia) feitf^TF 
^^$tfeSepharose 4 B # 9 A (Pharmacia) $:ffi^T77^ 
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, Amicon) -e««8U fiWt LT4rt'«#Lfc 0 

»§Siaii&*P©TF'£iB:, T^|g(Z3^!;T F^y * n— *-/I/#t# (American Diagn 
ostica) fcjtfy 2 U-±)\/iiL{b (American Diagnostica) $r#fi-£-fr£. S a n d w 
ich E L I S AT% ^I&AMTFfcSi^CbT^ibfc. 

SDS-PAGE UfctxDfclRg^-f Sd£T?5IS8Lfc. 
[0 0 6 0] 

2. ft«i:M^JK-7©ff» 
igthTF (ftTO/tg/il) |^|©Freund©^r^>h 
(Difco) tm&L, Mbfct, 5 38tt<Z>B a 1 b / c ^Utt^? * (B 

ft&Lfea ®m$L%L(D 12, 1 8&tf 2 5 HffeJCteF r e u n d ®^^T^a 

;Ohtl^rbfeTF5: 5 ft g/^yxiiteZ&oizj&TKm.Mft&ls, 
ii:lt3 2HSICPB St'tflfeTFM?: 5 # g /V ? X ^BftJBirtS-^ b 

[0 0 6 1] 

^UD-7|»P 3 U 1 ii/Jf U Til 
o iiltltr3tt£ 1 O%?2/fl&0ito#£-^t/RPM 1 - 1 6 4 Oigife I 
-t&$&h-t&) (Lifetech oriental) 9 6 V- h IZ 1 ES© 

iCO§4 0 0^iibfc„ 1, 2, 3, 5B@iC^WI&HAT ( 

*B:fc$^) & itfcondimed HI (Boehr inger Mannheim GmbH) $:^^RPMI - 
(«THAT-Milt5) lz3im-tZ>Z.£X\ /W^U F-70HATS 

TfE£>X^ u i/^Snfja^Lfc/W^y K-"7te2IS<Z>l8IM&«l&*Te> £ 

[0 0 6 2] 
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AT-»f,RPMI -iStffiJCHUfcU *ft£J:Sffittjg£iB©<rF#fcV^ 

mmz£ y, TF/77H-V i i a*##i:7T^*-X4:©e^*gft<iH 

ft^6l (ATR-2, 3, 4, 5, 7&t>*8) Srl4f5;\>f^iJ K- 
[0 0 6 3] 

3. Bft*©f^»feJ:Ottiti*:©3R|3g 

itroT^ftLfc/W K-Vl 0 6 & £ Cftfttti^ 2 ®&J&rtJC*8 

^LTfc^fcB a 1 b / c 9fc$i'f£v ^^©JKJ^W(C#tt L »l~2Sg 

J«**^(Z)»i^©3»«(tt, Protein A#v A (H^i/) §r|glPLfe ConSe 
pLC100i/X^-A(Millipore) V>T?To tc 0 
[0 0 6 4] 

4. Cell-ELISA 

TFftI»«t ZZtT-ftZftT^ZH h&mm&&mMtiiJ 8 2 (Fair D.S. 
J.Biol.Chem. , 262, 11692-11698, 1987) SATCCiUiAU R PM I 
-#*fi#, 3 7°C. 5%C0 2 , 1 0 0%I^#T'Ift-ltbfe o 

Ce 1 1 - E L I SAffl^l/- 9 6^:71/ - Mc J 8 2$0jBg& 10 5 | 

* (PBS) T*2®gfct£U 4%;\7^1/A7;i/ftFM (PFA) £;&0;tT 

U PBST«, l%BSAfej:^0. 0 2%7» h'J^A&^Tr 
i (Blockin g a«at) $:^x.T> d£fflB£i; T? 4 °C T*&# L fc. 

[0 0 6 5] 

Cell— ELIS AitiiA~f<D o fCfro 1c. e ±m<D£ 3 IZftgkL 

tcZfU- N^<b Blocking^® ^TF^M^K^^yj K- 
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7^i±f&MTiST'l. 5B#R3£/&£-&£o 0. 0 5% Tween20 
fc^frP B St» Tib* V 7**7 T Lfc.VJcffi-rVX I g 

G (H+L) (Zymed) £ 1 ^r^J^$-&. ^c^> l»g/«l©p--hD7i- 
jH^7i - ^ h U ^A(Sigma) fc^&ULT 1 ^K^lC4 0 5nm*C;i3tt£t$ 
M&i^t5IilT% J 8 2^(C^b7tmT Fm#*£^*b£ 0 
[0 0 6 6] 

5. :77*#-Xa^1££^#^L£TF#fn^M^ 

5 0 ^ 105mMCaCl 2 £J:tfO. l%^i/M7^^>&^tf 

(TBS: PH7. 6) IC1 0 /t Mf&Ifi5^hn>/K^7^ 
^>?5t?£ (5mg/ml) (Thromborel S)(Boehring) t 1 0 /i 1 077?^-V I 
I aM (8 2. 5ng/ml) (American Diagnostica) £MJL, 1 B#P3 

^ ^T^TF/Factor Vila Utett&JgJSfcSiifclft, 1 0 1 ©BfJtSLK 

ctor X^M (3. 2 4 5 /* g/ml) (Celsus Laboratorise) £^(tfJl/T4 5#fl3 

0. 5M E DTA£ 1 0 n lttt5 3tt*SJS5S:±«)fe„ 
2mM S-2 2 2 2M (fl-ft^S) &50/j1^U 3 0 #R1© 4 0 
5nC^CJS^II{l:l:toTTF© Factor Xajg£?£ffi£ b Z.<Dfr&T* 
tt, TF/Factor Vila Factor Xfc©*g^&lfiW"r S^^tSttttM^T? 

[0 0 6 7] 

6. jfe5ft«0iaw?gtt8ll^^ 

L££iT Fjji«5 0 (i 1 fcfcfUOT 3 7 3 ^MfijSa-ftfelfe, 50/tl 
hB&«a*hn>jK^^^^>i§?R (l. 2 5mg/ml) &»fluu JfiUfttfSI 
@i-S*7?©^ra«:Jfil3ftai@Npia!?W^aifi (CR-A : A«elung)T?8(!f5£Ufc. 
[0 0 6 8] 

7. tfLft<D74 7*47°(D®:%. 

ffiifr7J7$4¥yy*y h (Amershamftgg) ^Tffifa<D7 -Y V # >f ^fcflt 
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[*5] 

& 5 

ATR-2 IgGl, k 
ATR-3 IgGl. k 
ATR-4 IgGl. k 
ATR-5 IgGl. k 
ATR-7 IgG2a. k 
ATR-8 IgG2a. k 

[0 0 6 9] 

( 1 ) mRNA(Z)IS 

#*«2T?#fc/W F-7ATR - 5 (IgGl /c) A, m R N A feQuic 

k Prep mRNA Purification Kit(Pharmacia Biotech) £/g V^Tii§g L fe. y N 

mtt<D#imzm\ *n?ti<D/\4zfv k - *?mm * mmmmmx^± jc * ^ 

-r^Xh, tf-Uzf (dT) -iz;i/n-XX7N°>*^A{CTmRN A&fiHKU ^ 
[0 0 7 0] 

(2) v^^M#yis«ic&3- K-rsate-?© c dnacd^w^ 

(i) H|RV«(«cDNA©^n-->y 

(D^n-->^ti, 5' -RACE &(Frohman, M.A.et al., Proc. Natl .Acad. Sci . 
USA, 85, 8998-9002, 1988; Belyavsky, A. et al., Nucleic Acid Res. 17, 291 
9-2932, 1989) {CfcUffofc, 5' — R A C E £StCl£Marathon cDNA Amplificat 
ion K i t (CLONTECH) £MV\ Wimt* v hSstf ©#L#lCfi£o T*To fc. 
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[0 0 7 1 ] 

!&iB©«k3lCUTW§SLfcmRNAiftl n g^iStlt, *V h&tt<D cDN 
A synthesis primer A, 5S»«^©3Ri:4 2°C, 6 0 #fg£j&£it£ 3 £ JC J: 
y cDNAAfJDfi^&frofe, m^DNA^'J * 5 -if I , DNA'J^-if 
, RNaseHT'16TC, 1. 5 B£H, T4 D N A >K U ^ 9 - if T 1 6 TJ , 4 
5^r^J^S-&SZli:(C<J; »J, 2*icDNAHl*lfe. 2*|cDNA5:7 

-fl/R&lr DD*;i/Atifflb, x# y -;i/tfcJRlc .J: 'J EURLfc. 
[0 0 7 2] 

T4 DNA'J tf-tfT* 1 6°CX*-&fcfo-tZ>Z. UK*. »J, 2*IcDNA0 
S^CcDNA MMlil OmM Trie in 

e-KOH (pH8. 5), 0. UM E DT AMt* 5 Of ICMUfe. 3 
*l&#MfcLTPCRlC«fcyHfcVlB«;5::3- Ft* Slfi^Sf HS-ftfe. 5' 

-IC&MHC-G 1 ^7^7- (BB#f## 1 ) (S.T.Jones, et al., Biotechnolo 
gy, 9, 88-89, 1991) Mlfc, 
[0 0 7 3] 

A T R - 5 ffi{£HmVMmzM~? £ P C R^tt> 1 0 0 1 cj3 tC 1 2 0 mM 
Tris-HCl (pH8. 0), lOmM KC1, 6mM (NH 4 ) 2 
S0 4> 0. 1% Triton X-100, 0. 001% BSA, 0. 2 
mM dNTPs ( d A T P , dGTP, dCTP, dTTP), lmM Mg 
Cl 2 , 2. 5^->ybOKOD D N Atf >J ^ 9 -if (3fC#3Kfi») > 30~5 
0 p mo 1 e OT^^^-^-YT- 1 MtflCMHC-G 1 ^7^fT-, c 
DNArW-ll^lfccDNA©S^l^l~5 A 1 

P C R&V*"f tlfcDNA Thermal Cycler 480 (Perkin-Elmer) £/gV\ 9 4 °C IC 
T3 0m 5 5°CiCT3 0#ra, 7 4 °C fCT 1 #|Sa<Z>$fi£Hf->f 9 flsT» 3 0 Htf? 

[0 0 7 4] 

(ii) L^Vfl^Jc cDNA©^D-->^ 
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<D?U--ytfi$^ 5' -RACE m (Frohman, M.A.et al., Proc. Natl. Acad. Sci. 
USA, 85, 8998-9002, 1988; Belyavsky, A. et al., Nucleic Acid Res. 17, 2 
919-2932, 1989) KJrUffo^ 5' - R A C E &{C{iMarathon cDNA Ampl if ic 
ation Kit (CLONTECH) £fflV\ mm$* V N^tf ©SQ^C^o X ft o tc a tufa© 

£oizLTmmi'fcmRN Ami fi g zmmt tx c dna^7^ 

X., &&^Bmt.4 2°C, 6 0&mfc!&t$~&Z>Z.iHZJ: »J c DNAA©ii?5: 
[0 0 7 5] 

3*l£DNArf<y ^-ifl, DNA'J^f- if, R N a s e HT* 1 6 *C, 1. 
# 5^K. T4 DNA^U^^-ifTl 6t, 4 5 #Rf£j&3 -fr-S 3 £ IC J: »j , 
2*icDNAMU Cl 2*icDNA|:7i;-M^Dn^l/Ati 
ffiU x^y-;i/JfciRtCj:»;igjKLfeo T4 DNAUtf-ifei 6°CT— &BL 
&-t&z.£lz&V % 2$icDNA©i^t;cDNA 7 - L fc a 

1 0 mM Tricine-KOH (p H 8. 5), 0. ImM EDTAM 
T-5 0fg{C#$RL£ o ZtlZmmtLXPCRlZl: y LfcVflgSs&in- K-TSj* 
te^£ifipI$i±£o 5' -flff:/9>f 'V-lZl.ZTitzfZ-Zf^J*?- 1 3' - 
ffl^^V-fCiiMKC^-Y^- (BB#f#-J§- 2) (S.T.Jones, et al., Biotech 
nology, 9, 88-89, 1991) £^ML£ 0 
A [0076] 

p CR^tt, 1 0 0 /< 1 cfJJC 1 2 0 mM Tris-HCl (pH8. 0) 
> 1 OmM KC1, 6mM (NH 4 ) 2 S 0 4 , 0. 1% Triton 
X-100, 0. 001% B S A, 0. 2mM dNTPs ( d A T P , dG 
TP, dCTP, d T T P ) , ImM MgCl r 2. 5l-yh(5KOD 
DNA^fU^^-if * 30~50pmol e 07^7°^-^7^7 

-ltmCMKC7°7^7-, McDNA 7W-SlfilfecDNA® 
^JCS^-^-%1 # 1 &tft5 a 

PCR&DNA Thermal Cycler 480 (Perkin-Elmer) &£fV>, 9 4 C CCT30# 
181, 5 5 V. iZX 3 0 #r^> 7 4 °C tCT 1 &1Sl<DUmV4 9 KX 3 0 mft-o 
[0 0 7 7] 
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(3) PCR4»ilMmt 

N Affftffcx* y -;i/«fcJR»C «fc y EUKLfc. DNAWftf&IWHiBMfcXma I (New 
England Biolabs) fC <fc y 3 7°C"e 1 «f|BI?Bftl/fe. Xm a I £ 2 % 

3%©NuSieve GTG T#n-X(FMC BioProducts) £^&T # n -^^f ;i/ 
«ft*»»Cj;y^lltU, H^VfI^i:LT^5 0 0 b p^, L«Vf«tbtl5l 
5 0 0 b pS©DNA|r^$:tft57^n-^&f yffilfc. r#n-*/t 
5: 7 x ; -Mt;^ n d tx^Afiffi b, DNA#r#£x#y -;i/T*tfc$£i*fc 

«&, 10mM Tris-HCl (pH8. 0), ImM EDTAM (^T 

, TEi:#t) lO/tiic^ife. 

[0 0 7 8] 

±IB©J:"5K:bTIIJSLfc"e9XH«V««3ttFL«|V|B«S:n - Kt«Ifi 
fl^tlXma iMDNA^i, Xma I -eMttf -5 3 £ IC J: y MM b p 
UC 1 9 7*5^5 hM^-i:SDNA5'f^-J/3>**; h v e r. 2 (Sg 
3t)' £Mv\ *#<iD^i:^iM 6ic*eii*WiEJiSS*3t»Ufe. 

roiSM^iiJMi o 9 ny^y VMM (-v&yV-y) l o 
0/tim, *±?3 0M 4 2-CfCT l#H#«Ufco 
[0 0 7 9] 

#CV^"£ 3 0 0 /tl ©Hi-Competence Broth(~ y tfy *?- y) 3 7°CICT 

i wm* y*r3.s<- b bfe^, loo/ig/mi yyv*/V yz^tiLBm^i 

igife (Molecular Cloning: A Laboratory Manual, Sambrook, et al., Cold Spr 
ing Harbor Laboratory Press, 1989) (J^T> LBA^iiit) ±IZZ.<D 

5 6 /i g /mi yy^yVy^m-t^LBmm (&>T. 

LBA^itif) 3 m 1 &5V^*4 m 1 7? 3 7TCJCT— &*&#U S#H^^ 
^QIAprep Spin Plasmid Kit (QIAGEN) £/B VnT 7^ KD N A SUSS U & 

[0 0 8 0] 

(4) T7^iftVf - KtSS^CDSiSMt 
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tusHO^^^^ Ktf»© c DNA3- KIS«<Z)iSa£K^JS:Dye Terminator Cycle 
Sequencing FS Ready Reaction Kit (Perkin-Elmer) £MV\ DNA Sequencer 37 
3A (Perkin-Elmer) ICfcU&jtLfe. SMSM^7-f7-i: LTM13 Primer M 
4(SMit) (BB#I## 3 ) &mi3 Primer RV(S?g3i) (S23^I#^4) 

[0 0 8 1] 

3? LT#e>*lfcA>f K-7ATR- 5tCfi5fc^5vtf XHgtVfll^cfczi 

- Ff^a^&^t-^y^X^ KSATR-5Hv/pUCl 9 fc#i&U 
fLTL«Vl«S3- SiHg^^f-S^X^ FSATR-5 L v/ 
p UC 1 9 i:^^rL/fe 0 :79*5 KATR-5Hv/pUCl 9 tC-^£*l£#V 

•£tf) &*ft^*lBB#[#-£5 2fctf 9 9 JC, ^U'ATR-5L v/pUCl 
575 /^SB^ffc^t?) &-eti-msg^J##6^tJf-i 0 0fC^i\ 

[0 0 8 2] 

V^ATR- 5ffi#VlR«;S:fc hftttCIBttiC&li L tc** 9 A T R - 51ft 
tt&ftUKLfc. ATR - 5i^VliS:3- KtSl^&t h#t#C««&:3 

- Ft**^'*** -testes 3 £ic<fc y, 9tft#38^**-&#£5L 

[0 0 8 3] 

(1) ^^^m^H^VfI^©«^ 

h#L#Hi|C«c3:3- K*£«^/<* *-JC3t*g?-.6fc«>K:, ATR- 5 
ffi#H«V««&PCRSSKJ:yfl|M*Lfc. 5' -f^7^v-ch5HS (SB 
#[##7) ttVfi*S3-mDNA©5' -»/N^^'J^XU So 
Ko z a k3>t>t7 IB^'J (Kozak, M.et al., J.Mol.Biol. , 196, 947-950, 
1987) ft^MBIXSa 1 I©a«BB^S:*'r*J:-5JCjRffL/fc. 

[0 0 8 4] 

3' -I^7-f7-ch5HA (BB#f##8) ttJf«S:3-Kt5DNA© 
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PCRMH 1 0 0 # 1 tftC 1 2 0 mM Tris-HCl (pH8. 0) 
, 1 0 mM KC1, 6 mM (NH 4 ) 2 S 0 4 , 0. 1 % Triton 
X-100, 0. 001 % B S A, 0. 2mM dNTPs ( d A T P , dG 
TP, dCTP, d T T P ) , 1 mM MgCl 2 , 2. 5 n:=. y b tf) K O D 
DNA/tfU * 50pmoletf)ch 5 HS^^T-tO 1 

{Cc h 5HA^7^f7-, MiSDNAi:btl /t 1©^5XU*ATR5H 
v/pUCl 9$:^1-^= PCRttDNA Thermal Cycler 480 (Perkin-Elmer) 
£MV\ 9 4°CiCT3 0#ra> 5 5 °C fCT 3 0 #H3> 7 4^C{:t l^MI^ 
^^;i/T*3 0@|jot, 
[0 0 8 5] 

P C RSMM^^iy-^M^nD^MT'itiiU *fipgb£DN Am 
#£x#y-;i/ftM&Cj: UiaiKbfc 0 DN A^/nf £§PWilN h e I (Si^) 
}C J: U 3 7°CT* 1 «rlHfflt<ffeU «fcV*T*1WIS»illS a 1 I ICi: U 3 7 °C 

tlUfliftlfc 30111:1^^3% NuSieve GTGT^D-^ 
(FMC BioProducts) fc/gV^Ttfn - fr^^MlWsK & U# 

«U $fj4 5 o b p^cDNAiiftmnr^n-x^^tJttllfc. 7# 

TE2 0/tllC?§ibf:. 

[0 0 8 6] 

*D-ri>^*#-C&»BliPtNh e I, SallMSplI, Bgl 
II©3g8»ffl^J£#AUfc&3epUC 1 9^**- (#T> CVIDECh^t) 

ilNhelMSal I T*t5Ii:iCJ: l JiibfcCVI DEC^**-*: 
DNA7>f^-^3>^yhver. 2 (^S3t) fcfflVN, ^#©^IC^VM 

[0 0 8 7] 

rfiD^M^&^ii® JM1 0 9 ziy\f.7-y hfflM (-ysK>S?->) 10 
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0 n 1 \Z1&7L. *±t'30m 4 2°CKT 1 #W#«b£ 0 0 0 

©Hi-Competence Broth(~ «, >) 3 7 °C(CT 1 BIISK 

10 0/tg/ml LBA*^§Jfi±K:i©^llSig, 3 7°C(C 

% 3 m IT' 3 7°CfCT-&ig*U feQIAprep Spin Plasmid Kit (QI 

AGEN) ^^T^7X^KDNA$:iiUfe 0 
[0 0 8 8] 

•7^7,* Ftp CD c DNAH- FM^tf>&SSB#I£Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit (Perk in-Elmer) £MV\ DNA Sequencer 373A (Pe 
f rkin-Elmer) iCiy^Lfc. Be#I&£My^-f V- £ LTM13 Primer M4(SM 
Jt) MM13 Primer RV(^Mit) £MV\ j3j#f&JCDi&SSB#l *mn~?Z> 3 £ JC J: 
*;iE#I£&5tL£o 3©ATR- 5^t#:H^VfI^c$:=l- Ff^it^^^ L 
, 5' - m JCS a 1 iarotFKo z a k n > -fe > -tr 3' -#ffcN 

h e I^fi@B^J^#oy^^^ F£chATR5 Hv/CV I DECilMlfc 

o 

[0 0 8 9] 

(2) **?ffi#Lmvmm<Dmm 

t hiftLicfM&n- F-t&azi** z-Kmrn+sittoK.* atr- 5 

A ttftLmvm®*PCR&K&V&MLfc a 5' -M7 p 7'f7-c h 5 L S (IB 
▼ ?[J##g) JiVM«S:=i-Kf*DNA©5 / -5fcS8tC/\>f zf U ^-f X U R~D 
Kozakn>t>^E?lJ (Kozak, M.et al., J.MoI.Biol., 196, 947-950, 

1987) R&mimmBg in<Dumm^i^-t^^oizm^Ltc B 3' -mzf^ 

-YV-chSLA (SB#I##10) ttJ«*&3-Kt«DNA03' -^Sfgfc 
[0 0 9 0] 

PCRMlt 10 0/tlcfHC12 0mM Tris-HCl (pH8. 0) 
> lOmM KC1, 6 mM (N H 4 ) 2 S C> 4 , 0 . 1 % Triton 
X- 1 0 0, 0. 001 % B S A, 0. 2mM dNTPs ( d A T P, dG 
TP, dCTP, dTTP), ImM MgCl^ 2. 5l--yh0KOD 
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DNAjffy *5>--fef (mffWiW.) , 50pmoletf)ch5 LS^7^T-M 
{Cc h 5 LA^7^?~ WiMDNAtlTl H 1 <DZf^7. ^ K A T R 5 L 
v/pUCl 9 %^M-$Z> B PCR&DNA Thermal Cycler 480 (Perkin-Elmer) 
£fl|V\ 9 4°CiCT 3 0#H5. 5 5°CtCT3 0#K. V 4 °C {CT 1 ^m<DU^ 

[0 0 9 1 ] 

y -;i/tfcMic j: ytmnxb^c dn Amftzummms p i i 

ICJ: y 3 7°CT' 1 t$R»ftU &V^ftJI5»J|B g 1 II fCj:U3 7°C 

T* 1 B#|!9#Ht 3 % NuSieve GTG fjSn—Z. (FMC BioProd 

ucts) £MV^fcT:#n — X>!f ^IS^i&IifrlCJ: l J^il, |&4 0 0 bp^fflDNA 

n*;i/A-eiftffiU DNAi^?:x^;-;n^$tfct, 20/: i©tec 

[0 0 9 2] 

±IH(Z) < J:e){CbTraUfex'^XL^V^$:n- FlT£*^l$TJt £ S p 1 
1MB g 1 UT-Mifrt&Z. tic J: UIIbAcCV I DEC^^^-5:DNA7 
^-J/a^^ver. 2 £fflV\ M©MlCf VM 6iCt 1 

0 /i HZj}UZ-> ^K±T*3 0^ra> 4 2°C{CT lWSbL &VM?3 0 0 /t 1 
©Hi-Competence Broth(- >y rf<> £?- >) %inx3 7 X: &CT 1 B£|8K > ^ ^ / <- 
Mfet, 100/tg/ml LBA^i±i:i©^ii?:*t< 3 71CIC 

r-^-r >jp^- h it^iifieift&nfe. z.<D&nimmfoit LB Am 

m 3 m IT? 3 7°C&CT-&fg#U ®ttlB#;fr £>QIAprep Spin Plasmid Kit (QI 
AGEN) fcfflV^^X^ FDN A£!I$gL£,, 
[0 0 9 3] 

K^© c DN AH- KM^c£>i&XSB#l£Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit(Perkin-Elmer) £JgV\ DNA Sequencer 373A (Pe 
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rkin-Elmer) CJ:»;fcJfeLfc. EM^M^^-YT- £. LTM13 Primer M4(^f@ 
51) &£>*M13 Primer RV(S?B5i) fc#V^ Q£ffl®&££?!!&fflnB't -5 3 IC J: 

> 5' -flfftCB g 1 IISa»iB^I2itrKo z a k=i>-fe>-^^SB^ 3' -flfflCS 
P 1 I&3»BB#[&#o:79*5 K6chATR5Lv/C-VI DEC^Mbfe 

o 

[0 0 9 4] 

(3) *c*?ffi$i3m'<9*-<Dmm 

I DECliJ: Vmx\slLWttt*9 9-*m^X**?1fcft1&i'<9*--l£ 
£ Silfe. ^^^-{CttIgGlS^M/<^^-N5KGl (V) Wig 
G4a^58^jr^-N5KG4PSI8^fe„ * # - N 5 K G 1 (V) 

&£V^£N 5 KG4 P <D t Kffi#HfcClE«<Z>atfifK:S>«5 Sall-Nhelgp 

IC&£B glll-Spl Igp&fCATR- 50LIVI«?:2- 

[0 0 9 5] 

(i) Hg|VfI^tf)#A 
^7X5KchATR5Hv/CVIDECWSiiNhe I K 
^ J: U 3 7 3 mmffilt U &V^ft!fl8BX Sail (Stgit) iC <fc »J 3 7 °C t? 
^ 3 BSTOftflSl/fc. Z.<DmitM&%>$: 1 . 5% NuSieve GTGT - ;* (FMC BioPr 
oducts) Zm^fcT#U-Z>f}],n^MlC& VftMls. $<l45Obpfi09DN 

nn^MtiffiU DNAtftf&x^y-^-eifcJSS-efcffe, TE20/ii(c 

[0 0 9 6] 

M^^^-N5KG1 (V) &tfN 5 KG 4 P h e I (S?@3g 

) JC<fc y 3 7 °C 3 BiOTft-ffc U $CVi7?«[|8BltS a 1 I (StSJt) fC «fc »J 3 7 
"C^3 BSTOg-ffcLfco £©?fi<ffc«^»fcl. 5% NuSieve GTG7# O (FMC B 
ioProducts) *m^fcriSU-7s>f)\,n%M.mz& »J#g|U ij$9 0 0 0 bp;R 
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M^nn^MtitHU DNAl3T#£x#y-;vT*ffij$£-fr£^ TE6 0 
At 1 iciStfbfc. 

±SB©«fce>KLTWI3LfcH$BVflg#&:3- Sitte^fc^t? S a 1 I - N 
he I DNA^ilSa 1 IMN h e I t'IfttfeN 5 KG 1 (V)&^ 
&N 5 KG4 P $:DN >=3f y h v e r. 2 (StSiS) fcffiVN, ^ 

[0 0 9 7] 

r ffllM^ ^il J m i o 9 a > if f > MBS (-ytfyp-y) 10 

O/il (CiOA, *±t'3 0 4 l^ffitfe. #CVM?3 OO/tl 

OHi-Competence Broth(n y sK> S7 — >) 5:iDX.3 7 °C {CT 1 B£|SK >3fn./<- 
Mfct, 100^g/ml LB A*35«%±»Ci©^l©e«:*S, 3 7°CIC 

ifi3m.1T? 3 7T}&CT^&ig*U ^QIAprep Spin Plasmid Kit (QI 

AGEN) SrMV^T^^^^ KDNA&WaSLfe. 3ft & 3r ;* 9 A T R - 5 ^Hi 
F1" fS^*^ KSr-etl-^tlc h ATR 5 Hv/N 5 K 

Gl (V) , WchATR5Hv/N5KG4Pt^Lfe. 
[0 0 9 8] 

(i i) l*v««cd#a 

^7XU*chATR5Lv/CVI DECilRiliB g 1 II (S8S31) & 
tfSplI (Si@3i) fCj: »; 3 7 TIT* 1 . 5 B^Mft L ZKZ>Mfl:M^£ 1 
.5% NuSieve G T G 7 #n - X (FMC BioProducts) &;gV^7;tfD 

NA$T#£x*y-;bT**m3-e£^ 20m 1 OTEiC^lt. 
[0 0 9 9] 

75XU*chATR5Hv/N5KGl (V) &Z>* c h AT R 5 Hv/N 5 
KG4P«§IB g 1 II MS P 1 I (SSSJfi) ^«fcU 3 7°CT? 

1. 5B#ra$HfcL& 0 iaJM-fbS^S: 1. 5% NuSieve GTG7#n-* (FMC B 



3 4 
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ioProducts) «rfflV>fer^fn-^^«ft»»JCJ:y^iBU, ^9 4 0 0 bp* 

rJ?nn^At'iaiU DNA^5:x^;-;i/"et5l;l§tm TE2 0 
^ 1 (c^Lfe„ 
[0 10 0] 

±m<D£?lZLTmmLf=.LMVM®$:zi~ Fi-ZMfc^Z^tlS p 1 I -B 
g HI DNAi^tSp 1 IMBg HIt*LfechATR5Hv/N5 
KG1 (V) feSVUichATR5Hv/N5KG4PSDNA7>fy-*/g> 
^yhver. 2 (S»3t) £JBv\ W«IC^l 613T'll|M§t 

[0101] 

£0>£*£ig-£&&*JBBiSf JM l o 9 nyif^-y hMM (—vtfyv-y) l o 
O^lfCflU*, *±T3 0m 4 2iC{Ctl^igL / ^ #C^T?3 0 0 #1 
©Hi-Competence Broth(~ y » &M3 7 "C \ZX 1 I^Rf-f >*;x^- 

NLfcflL lOO^g/ml LBAi^ilCrC^Il^it, 3 7°C{C 

t-^-o^zl^- h LTxmmMnt&Mftzmt^. zoym^Mft* 50^ 

/ml 7>tf^iJ>^ttS2XY™ilT'3 7lCiCt-MiU » 
frB^fePlasmid Maxi Kit (QIAGEN) &Mv*T^9><. 

t57°7X5 KI:ftl^chATR5/N5KGl (V), c h A T R 5 /N 
[0 10 2] 

(4) CO s - 7 MMswh^yz.? y=iy 

o 

^^^^ FchATR5/N5KGl (V) &3Wic hATR5/N 5KG 
4P£Gene Pulser^g(Bio Rad) ?:Mv^xl/? hn^l/ 
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, PBStit) l x 1 0 7 m/ml 0fflMIt«$tlt^§CO S 
-Ifflti&O. 7 8 m lie, K5 0 n g *.1&7L^ 1, 500 V, 2 5 ^ F 

[0103] 

5%<£> Ultra Low IgG? i/^l&vf (GIBCO) 3 DMEMigi&(GIBCO) IC 

1 0 c mig#J]lL£:Mv^C0 2 >=*ro.^-# -fCT^#t,£ 0 2 4 B£ 
^*Jt?f £P&3I|&£U §T£{C&Ufc?figifcHBCHO (7-/H 

[0 10 4] 

(5) mtknmm 

CO S - 7M8&<Di%m±Wfr ( b :i r* v rProtein A Sepharose Fast Fl 

ow(Pharmacia Biotech) V^J^T© <fc 5 fC^lg b fc 0 

1 m 1 ©rProtein A Sepharose Fast Flow£;fr^ AlC^igb, 1 OfiOTB 
S Zm?Z.iHZ£^T%5JA$:¥ffifcLt=. a fttlfcjj7^lCCOS-7l| 

[0 10 5] 

#UC 13. 5ml02. 5mM HC1 (pH3. 0) ilCioT 
W.MLfeffitftm'frZlJ^&J: yaffil, a:t»iC l . 5ml©lM Tris-H 
CI (pH8. 0) ^iDX-^^^lCfcoT^ffi^^tf^OL^o 

W^ft^flsM^tCo^T. t>h'j7°l/77l 0 0 (Ami con) £M 
V^|^zti§£2[a4fe>r£{Cj: y, 15 0mM NaCl^t(50mM T 
r i s -HC 1 ( P H7. 6) (j£*T. TBS«t) &C«££fi#IU 

[0106] 

(6) CHO£5tjg£«^tf)1lfj£ 

**^mfo(D£fem£MMffizmiL-fz>f~&>. cho-s-s FMimikmtg 

i&(GIBC0) tCflKbL^CHOM (DG44) iCffffE^:^ X F L £ 
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^7XU*chATR5/N5KGl (V) &5V^ic hATR5/N5KG 

tf*nnjfc;i/AT?ftiffi©#L y -;«T-DN a feEUKLfc. iMMKJCLfc 
^^U'Kene Pulsergf(Bio Rad) u £ ^ u jK V - 

^3>iCJ:(JDG44lii:ffiAlfc 0 P B S 1 x 1 0 7 tt/ml(D 
ttJ»»«TJB»SnTV\SDG4 4»J»0. 78ml(C, ^XU'lO/tgfc 
1, 5 0 0V, 2 5/ t F©ii^iCT;^&Wc 0 
[0 10 7] 

tuK^i^>^> • 5^^^> (GIBCO) mtSCHO-S-SFMII«f* 
(GIBCO) ICSIU 2*fc©9 h (Falcon) l:MV^tC0 2 

3f;a/<-#-{CT^igL£ 0 *8#BS#3SHJC, tdf^-9->^> • Vy (GIBCO 
) W5 0 0 /{g/ml GENETICIN (G418Sulfate, GIBCO) $r#^"f"-g> C H O — 
S-S FMIIJgMfi(GIBCO) OSiRftifitC^SIL, iftttitfc^CD^A;* tl^MJSSS: 

aiRLfe. mw&m&m&s zmmmmzmwimrxm^mmv. mm^mm 

[0 10 8] 

(i) k hMfbm*H«©*is 

(i) tMftH«^-»;a> "a" <Z)=ffgg 
hIftATR-5^Hl§:, P C R&JC J: S C D R - ^ 7f-f > 9\Z «fc 
yf^WOfe. k h*a#L 3 9 1 3 0 (DDBJ, Gao L.£, 5fc$83K 1995) fi^CD F 
RS:ft5kNSftATR-5i#HftA-j;3> "a" (JDtfMKc&fc«>lC 7fi® 
PCR^Y-MLfc. CDR-^77f^ >^7°7^7-hR5Hv 1 
S (@H?'J## 11), h R 5 H v 2 S (BH^rj## 12) MhR5Hv4S (1 
#l##13) ttiz>*DNAIE?rj&WU f lTCDR^77f0^7>f7 
— hR5Hv3A (B2^J## 1 4 ) &t>* h R 5 H v 5 A (0B#f## 15) \%T y 
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ft>XDN A@E?lJ£3f U ^LT^tl^n^^-CDM^JC 1 8 - 3 5 b p 
[0109] 

hR5HvlS(iKoza k 3 >-fe (Kozak, M, £>, J. M 

ol. Biol. 196, 947-950, 1 9 8 7 ) S a 1 I fgflgp&£ 
*f5<fc3lC, £fehR5Hv 5AliNhe I fgfMft Sr^f £ «fc Z) fCtgff L£ 
o ^M^7>fV-hR5HvPrS (S2?'J## 1 6 ) D R if 9 7f-f > 
yy^^Tv- hR5HvlSt, hR5HvPrA (SB^J## 1 7) teCDR^ 



CDR-^77f^>^7-f7-hR5HvlS, hR5Hv2S, hR5 
H v 3 A, hR5Hv4SMhR5Hv5A, * £ tflC^gP^-T V- h R 5 
HvPrS hR5HvPrA& Pharmacia Biotech fCfc »J 

[0 110] 

PCRU KOD DNAtfU *^--fef (*#*&«[) &MV^ 9 8 fi 1 cp{C 1 
2 0 MM Tris-HCl (pH8. 0), lOmM KC1, 6 mM (N 
H 4 ) 2 S0 4 , 0. 1% Triton X- 1 0 0, 0. 001 % BSA 
. 0. 2mM dNTPs ( d A T P , dGTP, dCTP, d T T P ) , lm 
M MgCl r 2. 511 >y h (Z) K O D DNA^'J^7-f , 
CDR-^77f0^5^?-hR5HvlS, hR5Hv2S, h R 5 H 
v3A, hR5Hv4 S2fctfhR5Hv 5 A 5r-etl-?tl 5 p m o 1 e £#t?&# 
t'MSfit 1 1 9 4 1C JCT 3 0 5 0 TC tCT 1 #181* 7 2°C(CT1 

ftm<DUfe-V-J 5Etf?V\ ^^ClOOpmol e©^7^7-hR 

5 H v P r S&tf h R 5 H v P rASJI^ 100/tl CD^T?|^ Effigy ^ ;i/ 
£ 2 5Etff oTco PCR&ICJ: »J ifl® b 7c D N A$t#& 2 %CDNu Sieve GTG7# 
n-* (FMC Bio. Products) &Mv*fcy#n -*^/MtJR»|&K: «fc ^Ibfc, 
[0 111] 

$«I4 3 0 b pfi©DNA^mt57^n-X^^»J, 3^4 (ml 




— h R 5 H v 5Ai:*=eni;-&tt5 0 




3 8 
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& N h e I AXf Sail T^ffc U N helAtfSall T^'fb^S i h tC <fc »J 
WIS! L ^ X ^ R^^-CVIDECiC, DNA7>fy-i/3>^7 h v e 

[0 112] 

^©aM^^MlJMi o 9 ny\±7-y hmm (-vHiyi?-y) l o 

0 # i icflna., *±t'3om 4 2rjcr l^ifL/fc. #^t?3oo#i 

©Hi-Competence Broth (~ y 5?- >) fc^d*. 3 7 °C ICT 1 B£|^>f >3fa./<- 
hl/feft, 100/ig/ml LBA^«!±(:i©^ii5:tt, 3 7 °C JC 

i3mlt'3 7°C*CT— &ig#U B#iB#fr £>QIAprep Spin Plasmid Kit (QI 
AGEN) Zm^T75X$ KDNAfcflHJBILfc. 
[0 113] 

K^ptf) c DN AH - KflIJ|!c(£>i&gIE?!J£Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit(Perkin-Elmer) DNA Sequencer 373A (Pe 

rkin-Elmer) jC«fc*J^L/fe. SB^3tM^9>f V- £ LTM13 Primer M4(SS 
3S) &tfMl3 Primer RV(S?B5i) fcffivv W#l*©*3Sffl^fc*fttrS£fcC J: 

e c o t 2 2 i mmmomb v < iz&i^rn. x^m^^nr^tb. -eti 

•^tiiELV>BJ^JS:^'r-6Wr^S:5tj(gLTIflircv I D E C KVftr U -~y V L 
, 16iSBB^JS:^L/fe. ElWI^tt§^^^K$:hATR5Hva/C 
V I DECiMlfc. KhATRSHv a/CVI DEClC-^£*l£ 

tbiftH!A-i;s> "a" ©mSBe^^JS-rST^ ^&fi2#l£fe#I#-i§- 

1 8JCa*f. tfc. rt-Vsy "a" ©7§;»KJ!I&SJ!I##1 9 tC^-r o 
[0 114] 

(ii) t h^bH^A->^3> "b" "c" (OUSi 
A- ^ 3 > " b " " c " & F R- v -7 V y ^&lC«fc ot/t-i? 3 > " 

a" ©FR3 &g(l<Z)fc hffi#E&3fe<B F R 3 fC«&Lf£J8 Lfc. A-S?s> "b" 
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T?teF R 3 h£ii#:Z34963 (DDBJ, Borretzen M. , Proc. Natl .Acad. Sci . U. 
S.A., 91, 12917-12921, 1994) m&(D*j0 iCg^l" £ F R 3 £ =3 - F1"£ 

DNA^7-fT-5:4l#lL'^o FR-i/t7 7'J ^^^^^fV-F 3 RF F 
S (ffi?ij#§2 0) WF3RFBS (SH^J## 2 1 ) iit>7.DNA jfiJ^'J ^ 
U F 3 RF F A 2 2) &t>*F 3 RFB A 2 3) 

•fe>^DNASg^(|$:^1-S 0 
[0 115] 

F3RFFS£F3 R F F Al*SVN{C*B*ilft&@2#l£^ U PJ^CB all^ 
tfXh o I ©fgf$BE?U£;g-r6o ^-^3>" c" T'aFR3^tb^P0 1 
8 2 5 (SWISS-PROT, Pol jak RJ. P> , Biochemistry, 16, 3412-3420, 1977)S3fc 
(D*j(Dlzmm-tZ>fr&>. FR3^3- Kt5DNA^7-fV-$:4fl#llfe 0 
FR->>t-y7'J>^^^-F3NMFS (E^Jtf 2 4) MF3NMBS 
(®B^J##2 5) ttt^XDNAffi^J^tl, F3NMFA (S2#l§# 2 6 ) & 
tfF3NMBA (f2#J##2 7) (i7>f t>XDNA jSB^'J £ "f* <E> „ F3RF 
BSiF3 RFB AteSVMC4§ffi^&ii2#J : £;{lr L/, M^fCXh o I %.Z$N col 

[0 116] 

F3RFFS, F3RFBS, F3RFFA, F 3 R F B A, F3NMFS, 
F3NMBS, F3NMFAMF3NMBAIiPharmacia Biot 
e c bJCi: V&J&Ztlfr. F 3 R F F S £ F 3 R F F A, F3RFBStF3R 
FBAI:7--;i/$f, -etl^tlB a 1 I^Xh o I, NcolMXhoI 
-eMftLfco i;ft£><S:B a 1 I &t>*N col T'SfttSI &C i: ^MMl'ftzf^ 
^.^ FhATR5H v a/CVI DEC (Ball/Ncol) tC#AU t« 
@B^J$:^bfe„ IEL^SH#I£;g'i-£:/57X^ FlhATR5Hv b/CVI D 
EC^^i&U^o ^^^.^ FhATR5Hvb/CVI D E C iZ^t. *l3 t 

ftH^A- ^3 > " b " ©^asH^^js-r^ t ^ j mmtmwtm'Hf 2 8 tc 

^-To A-^3> "b" ©T^ y $?@2#f&Se?!J##2 9 

[0 117] 

F 3 NMF S t F 3 NMF A, F3NMBShF3 NMB A$:7--jl/§ i±\ 
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-etl-^tlB a 1 I&tfXh o I, Nco iMXho Itiftlfe. Zfr^B 
a 1 I&Z>*N col Tmfbi-^3^tCj; (JIIbfc^7^^ Kh ATR 5 H v a 
/CVIDEC (Ball/Ncol) iCigAU m^mriZ&km lEbv* 
SS^J^^-r-S^^^^ FS:hATR5Hv c/CVI DECt^bfc. :7°^X 
U*hATR5Hvc/CVI D E C iZ^t *l£ t: hmtHW*- S? 3 > " c " 
©i&Sg2?!I&t>m&^£T^ y$?@2*'J£gE3«#3 0lc^1\ $. A-^3> 

"c" ©T^yBMBW«:ffl^I#-&3 HZrn?* 

[0 118] 

(i i i) tl MftH«;<-*?s> "d" Jktf "e" ©#ti§ 
A-^a> **d" "e" SFR-i/^y7'J>^lCJ:oT;t-i;3> " 

a" ®FR3 5:g!l(Z)Hh$L»^©FR3|Cfitl^lilfe 0 A-^a>" d" 
T*liFR3 & H h ia^M62723 (DDBJ, Pascual V. h , J. Cl in. Invest. , 86, 1320 
-1328, 1990)&&<D%<D\Zl&&"? £fe«>, F R 3 KfSDN A^'^'fT- 

FR-i/f)/7'J>^7>f7-F3EPS (IB?!J## 3 2 ) 
&iZ>;*DNAgB#IS:*U F3EPA (|g^J##3 3) «7>f t>XDNA 
gB#J&WU ^-fv-©3' -^Sgttl 8 b p^WS^gH^JSr^fS. 
[0 119] 

*^975>fV-F3PrS (IMf34) WF3PrA (gB?!J## 3 
5 ) iiFR-i/f 77'J> W V- F 3 E P S 25. X$ F 3 E P A £ /ft^e D S>- 

U flSC!)FR3©S/^>y7iJ>^iC%fflV\SI^^t't5„ 7t-S?a> "e 
" T & F R 3 £ fcl bJft^Z 8 0 8 4 4 (DDBJ, Thomsett AR. i±>, unpubl ished) ft 
*<D%©lCg^-r^fe*. FR3$:3- Kf§DNA77^T-^2fi^Ilfe 
. FR-i/^y7'J>^7 I 7^?-F3VHS (IS^J#^ 3 6 ) iit>XDN A 
@B#I£^U F3VHA (8^3 7) }i7>ft>7*DN AIB^ISc^t U, ^ 
9>f^-©3' 8bpOffiiWJ5:tn 0 F3EPS, F3EP 

A, F3PrS, F3PrA, F 3 V H S %.& F 3 V H A it Pharmacia Biotech 

[0 12 0] 

PCRIt K0D DNA Polymerase (3fC#M3K) &MV>, 100/tl ©SiSM^JR 
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iZ 1 fiM(DF R-i/V v -7 VytTzf^J-?- F3EPSi:F3EPA, X»F 3 
VHSi:F3VHA5:-en-?tl5/tl, 0. 2mM0dNTPs, 1. 0 mMCD 
MgCl r 2. 5U0KOD DNA/KU It^tl&i^WktfWmWL*: 
^MLT9 4°C&CT3 0#W, 5 0 °C ICT 1 #113, 7 4 °C ICT 1 ^r^M^-f 
V ;i/T* 5 Htf?V\ $^}Cl00pmole 0^3^^ A F 3 P r S&t>*F 3 

[0121] 

PCR&tCj; UififgLfeDN A$r#£ 2%(Z)Nu Sieve GTGT#n-X(FMC Bio 
. Products) £^£T#n-X^;i/m^gfriC<i: U^-ltb^,, 4 2 4 b p^(D 
DNAi)tmt57^a-X/t&TOU, 3^* (ml/g) ©TEW 

DNA^?:»Sbfeo 5fit§gL£DN Afcx* J -M'»$ffct, ^-tf)3# 
CD 1*§:7K1 4 ^ 1 {C^Lfc f^PCRMJSM&B a 1 I &tfN c 
o I -emttU r*i££B a 1 I c o I T'Mft-t £ r i: IC J: U ITO b £ ^ 

7XU*hATR5Hva/CVIDEC (Ball /N col) iCigAU ^ 

[0 12 2] 

IEUV\gE#j?:;t-f S^*^ F&hATR5Hv d/CV I DECM'hAT 
R5Hve/CVI DEC^lfe. 7*7^5 KhATR5Hvd/CVID 
ECCt^WthiftHi/\-y3> "d" CD^@B^mt>*^1-^>T^ Jm 

un^mjm^z stc, rs-^3> tt d" ©y^y^@e#i&sH#i##3 9ic^-r 

„ 7'7^^KhATR5Hve/CVIDEClCttnSbihaf[:Hl;1 

- v a > " e " ©^asB^m^Mj^t- & r ^ j mmm -km^m^ 4 0 &c, - *; 

[0 12 3] 

(iv) t hM:HSt/\*-s?3 > a f " "g" 

A-t/ s 3> "f" M "g" KFR-i/t77'J>»J:oT/t-^3> " 
a" 0FR3 *m<D^ hffifa&%:(Z>FR3lzmmi;ftmVfc 0 /\*-^3> "f" 
h#L#L04345 (DDBJ, Hillson JL. £ , J. Exp. Med., 178, 331-336, 1993) 
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S3fe<0 F R 3 IC, ^- a > " g " &S78322 (DDBJ, Bejcek BE. £ , Cancer Res 
55, 2346-2351, 1995) F R 3 ICtt^S fc#> F R 3 & 3- F^S^ 

^f7-$:2ifoMlfe„ ^-^3> "f" (DFR-^*;7'J>^5>f7 
-F3SSS (KMf4 2) ttt>^DN AB2#1&^U F3SSA (BB#J# 
#4 3) tey^-tr^XDNAge^JSr^U y^-fv-(Z>3' -»18bp 

[0124] 

A-Pny "g" 0FR-^t77'J>^7^7-F3CDS (gB#I##4 
4) fcfciz^DNABBEf&^U F3CDA (SB#f##4 5) &y>^-fe>*D 

NAffi^j^^fi, y^-r^-^3' -^agi* i 8 b p<Dttffimmn*m'?z>o f 

3SSS, F3SSA, F 3 CD S2fctfF 3 CD Ate Pharmacia Biotech&C<fc ») 
^J&aimigatlfc. PCR(t KOD DNAdfJ^7-€ (*^3Kf«t) £M 
100k 1 C7)^^zg-^lgtC 1 /tMOFR-i/f-y7'J>^7>f7-F3 S 
S SJfc&F 3SSA%b<ttF3 CDS&tfF 3 CD ASfnfH5 # 1 fo, 
0. 2 mMffl dNTPs, 1. 0mM©MgC12, 2. 5U0KOD DNA 
3K'J^7-1f$:^ffT'^ilSOTbt9 4°CiCT3 0f3>W, 5 0 °C IZ 
TIM 7 4TCICT lti-mOUm-V-^ */l/T?5iafT^, S^lClOOpmol 
e 0^7°7>fV-F3 P r S&tfF 3 P r A&fln*., HCfiJlf>f^^&2 5 
Elff o7c„ 
[0 12 5] 

PCR&{C£y^ipgL7cDNA$T#&2%tf)Nu Sieve GTGT #d -X (FMC Bio 
. Products) &M^fe7#n-*^;i/«ac*«rlCj: U^JULfe. 4 24 bpS© 
DNA»r^^Mt57^D-^WJ, 3fj§* (ml/g) ©TESSSiH 

U 7z;-^ttffi, 7i;-ji/^nn^i/Ali *nnjft;i/,Mftfflicj: »; 

DNA^^ISlfe. »»UfeDNASx4f y-^ttJfta«fe<ft, f©3^ 
01IS:7Kl4/tl tC^flpLfco #£*l£PCR£j£;Ml3-#/£B a 1 I N c 
o I T'MttU rti^&B a 1 I&t>*N c o I T*mifrtZ> 3 £ {Ci: yHSgbfe^ 
FhATR5Hv a/CVI DEC (Ba 1 I/Nco I) JC#AU % 
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[0 12 6] 

IE UV>ffi#| "75*^ FShATR5Hvf/CVI DEC^hAT 
R 5 H v g/CV IDECt**bfe. KhATR5Hv f/CVID 

E CJC**tl*t MftH«A-S?a > "f" ©SUBB^m^/SfST^ yfift 
@B?tJ&&tflcA-^3 > "f " >>BME?!J 4 6&t>*4 7ic^-r 0 * 
fc, y^^^ FhATR 5 H v g/CV I D E C {C^£ ftS H hMftHi^-^" 
a> "g" (D^S@B^t>*^t--5T^7^@H^J^&t) f iCA-^3> "g" ©7 
^ ygftIB#I£BB#l##4 8&tf4 9 tc^To 

[0 12 7] 

(v) thiftHi;l-^a> "h" <Df£H 

^-S?3> "h" liFR->>V^7'J>WC«koT^-^3> "a" CDF R 
3 SrjSOCDH hm-»a*©FR3JC««|U^58bfe. A-^3> "h" lit: h^tt 
Z26827 (DDBJ, Van Der Stoep % , J. Exp. Med. , 177, 99-107, 1993) E&5fctf) F R 
3 icBtft-rsfci&FR 3 fen- Ff§7°7-fV-?:2lf^tfc 0 /t-*?3 
> "h" ©FR-^*;7'J>y7'5'f7-F3ADS (@B^'J## 5 0 ) 
*DNAffi#I£;£U F3ADA 5 1 ) ttT >^ir ^XDN A@2?!J£ 

*U ^>f7-©3' -^iil8bpfflffllWJ?:tt^o 

[0 12 8] 

F 3 A D S&tKF 3 AD A{£ Pharmacia BiotechfC <k U -^^S.t>*^S^$ tlfe = 
PCRteU KOD DNAjK'J* 9-1? &ffiV^ 10 0/il©Sf5 

1 jB M©FR-J/ir!»7';>W'f7-F3ADS&tfF 3 A D A & 
*t 1 To, 0. 2mM0dNTPs, 1. 0 mMCM g C 1 2 , 2. 
5 U0KOD DNA#U>l5-fS:^#Tf*#a««S:«MlT9 4'C{C 
T3 0m 5 OtJKT l#[ffl, 7 4 1CICT 1 ^©ffi^W * 5 ®?TV^ 
$^C100pmol e&Mzf^j T-F 3 P r S&tf F 3 P r Afcfltlx., H 
DfiSU->f7;i/«:2 5ta^fofe 0 PCR&iCi: »JJ|filfeDN A|$t#£ 2%©N 
u Sieve GTG7^D-7. (FMC Bio. Products) 

[0129] 
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4 2 4 b pSODNAHi/tmtST^n-^^M'J, 3^* (ml/ 
g) ©TE§:ttL, 7 :n 7 ft, 7i; • ? □ ufcji&miti. tuu 
^Afc&miCJ: l JDNAilt»lfe„ i|gbtDNA$:x^; -;i/-etfcjg£ 
-&fcffc* ^© 3 ^©1*$:*1 4 1 {C^MLfcc f#^n£PCR£M-£^£ 
B a 1 I&tfN c o I "eMflSU iftftSBall %.X$N c o I T*Mft? £ 3 £ 
ICJ; UMi^bfey^^^ KhATR5Hv a/CV IDEC (Ball/Nco 
I) IC^Ab, &S@B#I£&5£L£ 0 JELVNSHjrj^^-r^y^X^ K§:h ATR 
5Hvh/CVI DEC^^lt FhATR5Hvh/CVIDE 
CiZ-S&ti&t: bmikHMrt-Z?n y "h" CD^Sffi^J^tK^-T £ T ^ ^ M 
#J£IBM##5 2 IC^-T„ £7c. A-^3> "h" * y MB#I £IB#J#-!§- 5 

[0 13 0] 

(v i) \ihmitnm^-Vmy "i- "j" <z>«$s 

A- ^' 3 > " i " &t>* " j " (tFR-^y7U> <fcoTA-^H> " 

a" ©FR3 Srgrj©fc h^fi3R<Z)FR3K:iB«|-Lf^»[Ufc„ A-^3> " i " 
lit hJn;^U9 5 2 3 9 (DDBJ, Manheimer-Lory AJ. , unpubl ished) ftjfctf) F R 
3JC, A-t/'3> "j" &L 0 3 1 4 7 (DDBJ. Collet TA. i±> , Proc. Natl .Acad 
.Sci. U.S.A., 89, 10026-10030, 1992) F R 3 (Cg^f £ f- & F R 3 £ ZI 

-KtS^7>f7-S:2lfa^Lfc, A-S?s> " i " ©FR-^y7'J 
>^7^f7-F3MMS (S2^J##5 4) ttt^DNAUOSfU F 3 M 
MA (BB#J##5 5) teT^-fe^XDN Aie#J£^U ^7^f7-©3' -5fc 

[0131] 

A-^a> " j " ©FR-J/t*;7'J >W-fT-F 3 BMS (ffi#f#-£ 5 
6) &iz>*DN ABB#I£WU F3BMA (S^ljff 5 7) «7>?"fe>*D 
NAfB^rj^^L, 7°7^T-03' -*Sgttl 8 b p^ffiffiKHB^JSr^-TS. F 
3 MM S , F 3 MM A, F 3 B M S &l>* F 3 B M A \Z Pharmacia BiotecMc «fc »J 
^/&&tf»l8$*lfc. PCRlt Ampli Taq Gold (Perkin-Elmer) &/9v\ 10 
0 At 1 <£>£/&*i-£?£tC 1 /tM©F R - y 7 U >^7°7>fV-F 3 MM S £ F 
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3 MM A, XJiF 3 BMS i: F 3 BMA feftl^n 5 /t 1 f 0. 2 mMffl d 
NTPs, 1. 5mM©MgCl 2 , 2 . 5 U 0 Ampl i Taq Go Id 
tfMffimZ&misXS OfPISU 5 01ClC"t 1#H, 7 4TCKlTl^ia 

©|g|t>f ? ;i/T* 5 ISffV^ ££{C100pmol e <B*fflS:/9 >f V- F 3 P r 
Sfttf F 3 P r AZM*-> mVUmVJ 9**2. 51fioL 
[0 13 2] 

PCR«CJ:yi»«bfeDNAif^rt2%©Hu Sieve GTGT#n-X (FMC Bi 
o.Products) SrMV%feT^n-^^««*»K:J:y^«bfe. 4 2 4 bp«© 
DNA^mt57^n-^WJ, 3^* (ml/g) CDT E 3tW<M 

©1***1 4 /i lC*»bfe. »&4lfcPCR£jS«**«:B a 1 I fttf N c 
o I T'Mftb, d*l&S:B a 1 I N c o I T'ifttSi fclCfc *;WS8bfc:7 
7^>FhATR5Hva/CVIDEC (Ball/Ncol) C«AU % 

[0133] 

jELVMBWfc***^** FthATRSHv i/CV IDEC^hAT 
R 5 H v j /CVIDECk#*bfe. ^9*3 FhATR5Hv i/CVI D 
ECC**n5thaftHl^-J?a> "i" ©*MW;fttf#jS+*TS>>* 
mW£t>T$lCA-Vmy "i" 7^;tS1^5:ii^5 8^5 9(3t 0 * 
fe, y^^^ KhATR5H v j/CV I D E C CUT* *l£ H MftH«;^- ^ 

[0 13 4] 

( V i i) KYwmM-v** "t i- "d 1- 

A-*;a^ "b 1 " &t>* "d 1 " ttFR-J/^V 7'J >ySi:«fcotA-^3 
> "b" "d" CD F R 2 ^SlICOH Fi#fi*©FR2 lC*tfcbf£38 bfc. tl 

hJft#P01742 (SWISS-PROT, Cunningham BA.S>, Biochemistry, 9, 3161-3170, 
1970) &$k(D*<D\Z.m.mirZ>t=.th. FR2Sa-KtSDNA^>fr-S:2i 
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tfMKLfe. FR-t/ty7'J>^^^-F2MPS (IE#f## 6 2 ) 
DNAK^rjS:*U, F2MPA (gB#l#* 6 3 ) tt7>*-fe D N AEfllfc* 
f S 0 2V^JCffi»fi«ra»S^S:^U, fSSBJCliE c o T 2 2 I&tfB a 1 I 

[0 13 5] 

F2MPS, F2MPAtt Pharmacia Biotechfc J: y ^JEfc&tf «fig$ *ifc 0 F 
2MPSi:F2MPAS:7--^St, E c oT2 2 I&tfB a 1 IT'Mffcbfe 
c £*1&E c oT2 2 I&tfB a 1 I T^ftf S £ £ £«fc y W§8Lfc:/9;* $ K 
hATR5Hvb/CVIDEC (Ec oT2 2 I/B a 1 I) fttfhATR 5 
^ Hvd/CVIDEC(EcoT22I/BalI) JC#AU *£Bar*t*£ 
b£ 0 iEbV^BB^f&^'rsy^^^ K&hATR5Hv b 1/CVI DEC&tf 
hATR5Hvd l/CVIDECi:^Lt 0 KhATR5Hv b 1 

/cviDECic*mthSfl:H«A-s; s > "bi" amMmWAXTMiS 

*?z>T$jmmm*t>mzA-i?sy -br 7^mn«int9 6 4fttf 

6 5}C^"To ^7X5 KhATR5Hvdl/CVIDECiC^Jti§h 

- y a> " d 1" ©r^y»KW&BB^I##6 6&tf 6 7{c^f 0 

[0 13 6] 

A (v i i i) k Mfl:Hi7l-i?3> "b 3" j&tf "d 3" 

A-^ 3 > - b 3" -d 3" J±FR-2/^ y7 U>^} C j; oT A_ i ? a 

> "b" At? "d" ©FR2&JW©fci htft*a*©FR2Kl«iJILf^«Lfe. t: 
h£lflsZ80844 (DDBJ. Thomsett AR. £> , unpubl ished) &5fcc7) F R 2 5 

», FR2£zi-K?-SDNA:7 0 9^-£2M1^L£ 0 FR->>t^7'J> 
^^-F2VHS «#f 6 8) tt-fe>^DNABB^J&^U, F2VHA 

(SB3«^6 9) tt7>ft^DNAffif!Ifctt*. £tc. SVMCfciittfcffi 
#[&^U M3|g{CteE c o T 2 2 I &tfB a 1 I <5D|gS«fB^J&^*r<6. F 2 V H 
S, F 2 V H A (i Pharmacia BiotechfC-£j^ ¥f £ ^fE b £: 0 

[0 13 7] 

F2VHStF2VHAS:7--^-tt, EcoT2 2 I^Ba 1 I VWit 
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Ltc* dn&E c oT2 2 I&tfB a 1 I THHf** ^ £ J: »J M9H b fcv^* 
*FhATR5Hvb/CVIDEC (EcoT22I/Bal I) hAT 
R5Hvd/CVIDEC (E c oT2 2 I/B a 1 I) £*AU SSiB^JS: 
ttJfebfc. jEUV^t*-rsy9^^ KthATR5Hvb3/CVIDEC 
JtfhATR5Hvd8/CVIDECi:**bfe. 79*3 FhATR5Hv 
b 3 / C V I D E CIC***l* t hSftHHA-y a > "b3" ©*«B*l&tf 

*fjK-r*r^^»«^e»tfK:^-^a> "bs" 7^ ywB*jft«a»*7 o 

07 1t3t. ^5KhATR5HTd3/CVIDECIC«ft 

tcA- s; a> "d3" (07 s. j mmmitmm^ 7 2 &t>* 7 3 ic^-r 0 

[0 13 8] 

(2) t hSftSlftL«Vl«©** 
(i) /*-S?S>" a" 

t h£<ffcATR5£i#L*«:, PCRSaSCDR-mfO^iU 
fEfgl/fco t: hJn;^Z37332 (DDBJ, Welschof J. Immunol .Methods, 179, 20 

3-214, l995)fi^©^l/-^ l 7-^«5:*1-^^^^^ L ^ O^-V^y 
n a" ) <2#§g<2£&C7;fccDPCR^^V-S:^Mb£o 

[0 13 9] 

CDR-^77f-f >yy^-TV-h 5 L v 1 S (IB?'J## 7 4 ) &Tfh 5 L 
v4S (»J##7 5) teiZ>XDNAffl?l!&, CDR^^rO^-fV 
- h 5 L v 2 A (@B?U## 76), h5Lv3A (KJU## 7 7) Wh5Lv 
5A (8B#I##7 8) &7>^-fe>*DN AIB#J£^U #^9^ v-©^aglC 
2 0 bp©ffii»BJI6*t6. W5>f7-h5 L v S 7 9 ) & 

tfh5LvA (ffi^8 0) SCDR^77f0^7^V-h5LvlS 
&tfh5Lv SAil^n^-mS. CDR-^77f^^7^-h 
5LvlS, h5Lv4S, h 5 L v 2 A, h 5 L v 3 A, h 5 L v 5 A, h5 
L v S&tfh 5 L v Alt Pharmacia BiotechtC-^-^, ^Wktc^ttlst-* 
[0 14 0] 

PCR**tt, 1 0 0 At 1 *IC 120 mM Tris-HCl (pH8. 0) 
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, 1 OmM KC1, 6mM (NH 4 ) 2 S 0 4 , 0. 1% Triton 
X-10 0, 0. 001 % B SA, 0. 2mM dNTPs ( d A T P , dG 
TP, dCTP, dTTPK ImM MgCl^ 2. 5rt-yh©KOD 
DNA/tfU , 5 pmo 1 e0CDR^7f-f yfzt^J 

V- h 5 L v 1 S, h 5 L v 2 A, h5Lv3A, h 5 L v 4 S, h 5 L v 

[0 14 1] 

PCRttDNA Thermal Cycler 480 (Perk in-Elmer) 94 e CfCT3 

5*©CDR^77f0^7>f7-5:7t>^Hfe 0 
M(C 1 0 0 pmo 1 e (D^aP^^-rv-h 5 L v S&tf h 5 L vA?:M, 9 4 
°CfCT30#Rg, 5 2t{CTim 7 2TCJCTl^B9©a«*>f^^/S:3 0ia 

[0 14 2] 

PC RM^-£$c£ 3 % NuSieve GTGTtf 0-* (FMC BioProducts) &jgv>fc 
7^D-^y;i/t^i(cj:^iu *&4 0 0 b p^0DNA|f^^t§ 

U DNAWf^&x^y-;i/tfcjRjcj:»;iHfJRUfc. EUXL^DN A^^frjPI^ 
*Sp 1 I &t>*Bg III (S»3fi) £*»J3 7°CX*4mmmitLfc e 

-®iM^«S:7i; -Jl%.Z?Z □D*MtftEiiU DNAi/t^i^ y - 
;i/T'tyg$i*£|£, TElO/tlCiitfe. ±3S©«fce>»cLTW»ILfcH h?g 
ftjfiftL&VffftJc&n- K-rsatfi-f-Sr-^tf S plI-Bglll DNAK^i 
S p 1 I&tf B g 1 IIT*Mft1-&z:£tC«fc Ui^LfcCVIDEC^^-SD 

[0 14 3] 

5:^§iJMl 0 9n>lfT>M|g 10 
O^lfCiDA, *±"5 3 0m 4 2TCtCTl^lSf#fiUfe. ^3 0 0 /jI 
©Hi-Competence Broth(- y ^- » $:*0A 3 7 r ICT 1 BfW>f > 
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r-Ufcffc, 100/tg/ml LBAi35**±K:i©*l««:**, 3 7°CIC 

m 3 m IT' 3 7 °CICT U ffi^H^^ ^QIAprep Spin Plasmid Kit (QI 
AGEN) Zm^X-f^X* KDNAfcHSgLfc. 
[0 14 4] 

y^X^ KtfKDc DNA3- KM^<Z>i£»BB#I£Dy e Terminator Cycle Seque 
ncing FS Ready Reaction Kit (Perkin-Elmer) £fflV\ DNA Sequencer 373A (Pe 
rkin-Elmer) JC«fc»Jft3ibfe. S«M7"7>f7-i: LTM 1 3 Prime 
r M4 (Sil) 3 Primer RV £ffiV\ M#[bJ 

& m-t 5 ZL £ IZ J: y IB#I £ b fc. r © b: h mtUW L $1 V ffitt 
fen- K^Sitte^fc^tU 5' -flUicB g 1 lIS88KBB^I2fctfKo z a kK^J 
, 3' -«ICSplIBiiU!I^^$KfehATR5Lva/CVID 
EC^bfe. r-3Mt:L*/t-2?s>" a" <£>&SSB?'J (MtS7Ui 
ftl!W##8 1K:»t. A-^3> "a" ©y^BMBfllfefii*! 

8 2 IC^I" „ 
[0 14 5] 
(i i) A-^a> "b" "c" 
A-^3> "b M "c" fc, A-i?sy "a" 0FR3 (FR-S/ 
VvyVy?) ?2>Z.£lZ£*)ftmLfr 0 A-Psy "b" tCl±t hj5t#S68699 
(DDBJ, Hougs L Exp.Clin.Immunogen et., 10, 141-151, 1993) ffijfcGD F R 
3 ^ ^_^ 3 > "c" ICttt hm^P01607 (SWISS-PROT. Epp 0 Biochemi 
stry, 14, 4943-4952, 1975) fi5fe© F R 3 & ^tl-^tl^M L fe. 
[0 14 6] 

A-^3> "b" 0FR3^3- Kt5^7-f7-F3 S S («#F#* 8 3) 
hF3 SA (HJ#I##8 4) , &&VMiA-^3> "c" 0FR3fc3-Kt5 
y^^_F3RS (HJ#I##8 5) Jl F 3 RA (@H?[I## 8 6 ) teSV^Cffiffi 
ttfc!B#IS:#U MfilK:lW»#*Kp n I&tf P s t I ©SBSRBBflJ&WI**- F 
3SS, F 3 S A, F3RS, F 3 R A & Pharmacia BiotechlC-£j&> 5|f§g&^ 
febfeo #100pmole©F3SSi:F3SA, &SV*ttF 3RScF3R 
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A£9 6°C(CT2^ra, 5 0VlZT2ftmmm-tZZ.£lZj:VT--Vysf2ii : 

, 2^DNA^^^tfc 0 
r r\ i /i ^ i 

itl&2*«DNAWf^S:ia»**KpnI (£»&) IC J: »J 3 7 XJTf 1 l»W 

^7^U*hATR5Lva/CVIDECMiiKpnI (C 
*»; 3 7lCtlTO§fbU Kv^flKMP B t I (S1BJ1) fC£»;3 7°C-? 
H*IW»fl:Lfc. tgffc«£&S:l. 5% NuSieve GTGT^f □ — ^ (FMC BioProduc 
ts) *m^&TXU-X?Jim%,ft®lZj:*)#ML, ^3 0 0 0 b pJICDDNA 

[0 14 8] 

±m<D^z>lZLxmmLt^-VB> "b" &3V^ - c - ©FR3fe3-K 
tSKpnl-Pst I DNA^tKpnlWP s t I T'MfbtS 3 £ fC 
i'JFR3l:iiLfchATR5L v a/CVI DEC<^-JDNA7^ 
->>H>*>yJ>ver. 2 (£»36) iff(DA#C^M6T:?im 

[0 14 9] 

-®IM^?:^1IJM1 o 9zr>fcf^>h«5JB& (-y i o 

©Hi-Competence Broth(~ y tK> » & j0A 3 7 °C fCT 1 Wfil>f 

* 3mlT ' 3 71CK:T-*#*U, H<*W«^e>QIAprep Spin Plasmid Kit (QI 
AGEN) &M^T:/9;*$ KDNA&8M8Lfe. 
[0 15 0] 

P*©cDNA3-K««©*l6BBWS:Dye Terminator Cycle Seque 
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ncing FS Ready Reaction Kit (Perk in-Elmer) feJB^, DNA Sequencer 373A (Pe 
rkin-Elmer) JCJ:»J»3febfc. K#l8H£M^>f V- £ LTM13 Primer M4(SM 
jg) 13 Primer RV(SMB) jl§ #|Bj<Z>f&SBB#!&5tl8t-& X <}; 

[0151] 

" feSVMi^-^3> "c" S3- Fi-Sit^S:^^*^^^^ K&**i-? 
tlh ATR 5 Lv b/CV I DEC, hATR5Lvc/CVI DECtMl 
^7^5KhATR5Lvb/CV I D E C iZ^Z *l<& H KSftL«^-y 
3 > "b" ©*a6SW3t^JE5"t*T^ y$IB#l&£tnc/1-^3 > "b" T ^ 
./IftIB#I&Bi#l#-£8 7 ££t>*8 8{C^-To ^§KhATR5Lvc 

/CV I DECIC***lSl: MftL«^-^3 > "c" <Di&mmnMttfe-t 

0 {C^"t"o 

[0 15 2] 

(i i i) A-^3> "b 1" RXf "b 2" 

A-i/=iy "bl" ^tf "b2" A—i?3 y "b" ©FR2 r 
fclCfc A-^a> "bl" JCttt hJa#:S65921 (DDBJ, Tonge DWb 

, Year Immunol., 7, 56-62, 1993) &$£(D F R 2 A-*?a> "b2" ICttfc: 
h*/vftX93625 (DDBJ % Cox JPP>, Eur. J. Immunol . , 24, 827-836, 1994)ffi5fe(DF 
R 2 ZZtl^ft&mh&o 

[0 15 3] 

/<?-^3> "bl" CDF R 2 S3- F-T^y^-fV-F 2 S S (»J## 9 1 
) i:F 2 S A (K#J##9 2) > &£VMi>^-^3> "b 2" ©FR2?:3- F 
ts ^^ 7 _ F2X S (fB#J##9 3) £F2XA 9 4 ) 1*2 V^C 

U W«JCiWI8»3llA f 1 Il&tf S p e I ©aSHE^fe^?"* 

F2SS, F 2 S A, F 2 X S&tfF 2 XAtt Pharmacia BiotechlC J: y-^Efc 
Stlfe. #1 OOpmo 1 e©F2SS£F2SA, & £ VM£ F 2 X S £ F 2 X 
A£9 61C»CT2#ra, 5 0 1C ICT 2 ^ISMM* * " KL J: U U > 
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[0 15 4] 

^tl>b2*iDNAi/t&WiAf III (SMit) MSpe I 
) tCj:»j3 7 s Ctl^«lfe 0 ?iftM^7x;-;i/M^DD^AT' 

^^X^ KhATR5Lvb/CVIDEC«iiAf III (S?S3i) & 
tfSpel (SigJt) {CiU 3 7°CTl^r^mtLfe 0 1 . 5%N 

uSieve GTG7#n-X(FMC BioProducts) Zm^feTtfU - XfJimMfoMlZ J: 
»;#<tU 1513 0 0 0 b pfi®DNA^^ftS7^n-^^»jajbfc 
£ • 7A*n - ^^1: 7 1 ; -MtF^ o D ^;i/Atftfi} L, DNABrtf&x* y - 

[0 15 5] 

_tlH<Z> «fc 3 ic LTilSgLfcA-^a > "bi" &$v\& "b 2" ©FR2£n 
- KtSAf Hl-Spel DNAi^tAf 1 Il&tf S P e I "eM-fbf -5 3 
iltCj: y FR 2 &Rfc5&Lfch ATR 5 L v b/CV I DEC^^^-^DNA5 
^-J/a^yhver. 2 £MV\ »#©ft*|CftkM 6 TCT 1 

JM 1 0 9 ny^T-y hmm (— ysK>$;-» l o 
£ O^ltCM, *±T'3 0m 4 2ti:tl»Sbfc 0 ^V^3 0 0 /il 
©Hi -Competence Broth ( ~ y tK> » fcflnx. 3 7 "C (CT 1 B5rH>f 
NLfctfe, lOO^g/ml LBAi^i±i;i©?cII^^, 3 7 °C (C 
T-S>T i/^fa*- h LT*»»?gJHE#l#&#fc. 3©^R«g|#S: LBA§ 
%4mlT*3 71CJCT— 8^®^^ ^QIAprep Spin Plasmid Kit (QI 
AGEN) SrfflV^T^^^ KDNASrSHaSLfe. 
[0 15 6] 

KtfOcDNA3- FM®<Di&mmFJ*:Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit(Perkin-Elmer) £MV\ DNA Sequencer 373A (Pe 
rkin-Elmer) JCfcy&JgLfc. IB#l&3£M^>f V- LTM13 Primer M4(^?g 
5i) &tfM13 Primer RV(^?@S£) £ffiV\ W*l^©*ISffi?ff fcjcj; 
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[0 15 7] 

ZtlbH bmimfahmrt-Vsy "b" ©FR2&tilfe;t-i?a> "b 
1" &Z^teA-Z?3> "b2" Srn- K-Tsaie^S:^^*^^^^ KSr-e 
tb^tlh ATR 5 L v b 1 /CV I DECMhATR 5 L v b 2/CV IDE 
Ct^lfc, y^^^ FhATR5Lvbl/CVI D E C iZ^t. tl& fc: 
ftLgtA-^a> "bl" ©JfiSIB^m^lS-tsr^ 7^SH^t>V1-^H> 

"b 1" 7* 7gftBJ*J£ffi^J##9 5&tf 9 6lCaVT 0 * fe, ^XU'hAT 
R5Lvb2/CVI DECtC-^itlSfc }>§?ft L^gA- a > "b 2" <D&g 
K#[&tMf J« t575; BftBB^JA tf A - ^ a > " b 2 " COT 5. J WmW £ ffi£T* 
#9 7&tf 9 8 (C^-To 

[0 15 8] 

(3) t hM*tm#©*8^**-©«as 

(i) M hMftHM£**^Lm£<Dmi?i± 
HMVMi&&i$ti'75X§ FhATR5Hv a/CVI DEC&Nhe I 
Sallt'iftU \L hS-fbH^VM^c DNAtftf chATR- 
5KM^5^5 K^?#-, chATR5/N5KG4P&Nhe I&tfS 
a 1 I tCTMft-rSvIiliCj: UIUbfcchATR5/N5KG4 P (Sail 
/Nhe I) JC#AL£„ r e» IT^SSbfe^^^ FBHva-chLv/ 
N 5 KG4 P ^^Lfeo 
[0 15 9] 

H&V1g*£?:-£tf:79*3 FhATR5H vb/CV I DECfcNhe 
SalI«U hMftHi|V«c© c DN A Brtf S: EUR U chATR- 
5#t#f83l^;*5 # chATR5/N5KG4P5:Nhe I &T>*S 

a 1 I iZTmit-t&Z h\Z J: y||llfcchATR5/N5KG4P (Sail 
/Nhe I) fC#AL£„ lHtffibfc^7^n^hHvb-chLv/ 
N 5 KG4 P£<fo£Lf=. 0 
[0 16 0] 

H^Vfl^^-^ti^^X^ Kh ATR 5 H v c/CV I DE C, h A T R 5 H 
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vd/CVIDECMhATR5Hve/CVIDEC^Nhe I&tfSa 1 
IT « U tl^^H^VM^cDNA^&HIKXL, chATR-5^ 
'^y^*^. K^**-, chATR5/N5KG4P£Nhe I&^S a 1 I 
iCTlftmhlCj:»JI^tfechATR5/N5KG4P (Sall/Nh 
e I) »C#AUfc. IUT^«^^$ FHHvc-chLv/N5K 

G4 P, hHvd-chLv/N5KG4PMhHve-chLv/N5KG 
4 P£ifr£L£ 0 

[0 16 1] 

H*V«*S:*tf^5^5 FhATR5Hvf/CVIDECMhATR5 
Hvh/CVIDEC^Nhe I&tfSa 1 IT'MU K hSftHftV**® 
cDNAi^feHJRU chATR-5|t#»?l^n^i-, chAT 
R5/N5KG4P&Nhe IMSa 1 I |CT»ft* £ Z. IC J: »J H» L fc c 
hATR5/N5KG4 P (Sal I/Nhel) fc*ALfc. ^It^t 
fc^** KfchHvf -chL V/N5KG4 PMhHvh-chL v/N 
5KG4 PU*bfe. 
[0 16 2] 

HiVl*t#tf^X? KhATR5Hvi/CVIDECMhATR5 
Hvj/CVIDECHhe I&tfSa 1 IT'MftU t hSftHiVM® 
^ cDNAWtfSENKU chATR-SW^^R^- chAT 
R5/N5KG4PftNheIftOfSal I CtMt* 3 £K J: yw»Lfc c 
hATR5/N5KG4 P (Sall/Nhel) £*AUfc. ^It^t 
fc^X* KfchHv i-chL V/N5KG4 PMhHv j -chL v/N 
5KG4 P£4t£Lit. 
[0 16 3] 

H*Vfr*fc*tf:/9X3 KhATR5Hvb 1/CV I DECMh ATR 
5Hvd l/CVIDECS:Nhe IJtfSa 1 IT«t, t NMftHiVf 
«©cDNA(ff^&EJRU chATR-5ttft»a^UM^- ch 
ATR5/N5KG4 P^rNhe I&tfSa 1 UCT»ftf«r fcJCJ: y»«L 
tchATR5/N5KG4P (Sall/Nhel) IC*ALfc. IHT# 
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mLfc75X< KSrhH v b l-chLv/N5KG4 P^hHv d 1 - c h 
L v/N 5 KG 4 PH^Lfe. 
[0 16 4] 

(i i) \l hmitLmt^t^HMtomfr&bi*: 

m##§*I^#-N 5 KG 4 P£fflV>T, 5 Hg|£©*fl^-& t: hM 

^^^.^ h*hATR5L v a/CVIDEC, hATR5Lvb/CVIDE 
C, hATR5 L v c/CV I DEC, hATR5Lvb 1/CVIDEC, h 
ATR5Lvb2/CVI DEC g 1 II (SiSii) S p 1 I ( 

SMit) fC£l> 3 7-CT*2~3f$ra?IttL£ 0 1 . 5%£f^i$2% 

NuSieve GTGT # n (FMC BioProducts) WtcT iSU -Xtfjim^foM 
fC£ U#ltU 154 0 0 b pl©DNAi^?:^t57^n-^^$:f tjffil 

[0 16 5] 

znt>&A-V3><Dt bmithrnvmrnzzi- K-r^it^&^t^s P 1 i 

— B g III DNAffi/tt S p 1 I&tf B g 1 II-em-ftLfc c hATR5Hv/ 
N5KG4PS:DNA7>fy-S/3>^*;hver. 2 fcfflV^ gstf 

©aWrtCflevM 61CT?l«f|fflMiSS*5tj|gLfe. 

imfe$:^iiJMl 0 9a>tff> bmm (— yjK>S?-» 1 0 0 /a 
lJCiHA, *±t3 0m 4 l»Slfe. &V^T'3 0 0 /z 1 ©Hi 

-Competence Broth(- y jK> S?- » £#H;L3 7 1C {CT 1 B#f^>f >^rrL^- h b 
fcffe, 100/tg/ml LB A^^i£±lcr©*B§S£3;£, 3 7°C{CT- 

[0 16 6] 

3£>?£fCfg8l#S:LB Aigifc2 5 0 ml tfeiZS 00mlT'3 TCiZX—^m 
*U H#H^^^Plasmid Maxi Kit (QIAGEN) SfflV>t^5^$ KDNA&H 

^ K£-£*l-£*lc hHv-hLv a/N5KG4 P, chHv-hLvb/N5 
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K G 4 P, chHv-hLvc/N5KG4P, chHv-hLv b 1/N5K 
G4 PRtfc hHv-hLvb2/N5KG4P t-fo£Lfc e 
[0 16 7] 

(ill) thSftHiiith^LiCi^f 
HmvmmZ^ti^^X* KhATR5Hva/CVIDEC&NheIM 

R- 5£t#LgU\*-^ 3 > "a" c DNAOS^J^tf^^^ KchHv-h 
L va/N5KG4 PSrNhe I&tf S a 1 I iZX^it't^Z. t.lZ£ VMMLfc. 
hLv a/N5KG4 P (Sall/Nhel) fC#AL£ 0 LTfHRLfe 

* KHHva-hLv a/N 5 KG 4 P il^L^o 
[0 1 6 8] 

HrnVMrnZ-StiZf^X * h*hATR5Hv b/CVI DE CMhA T R 5 
Hvc/CVIDECBhe I&&S a 1 IT'MftU fc hlftH|V|«® 
oDNAir^fclBJRU t^fbATR-5^Li7t-y3>"a" cDNA 

5 KchHv-hLva/N5KG4P&NheIMSa 
1 ICT}gfl:t«ii:K:j:y»»LfehLva/N5KG4P (Sall/Nh 
e I) ICIAU:. 3e.tt^Lt^X^ FlhHvb-hLva/N5K 
G4 P&tKhH v c-hLva/N5KG4 P£#£rL£ 0 
[0 16 9] 

HiVM^tf^X^ FhATR5Hv b/CVI DEC, h A T R 5 H 
vd/CVIDECWhATR5Hve/CVIDECSNhe i^Sal 
I^mitL. thSftHIVf^cDNA^&illRl, thlftATR-5 
mfohW^-Vny "b" cDNAO^ij^tf^^^ KchHv-hLvb 
/N5KG4PBhe IWSa 1 I IZTmifrtZ Z £ (C J: Ufg§£L£ h L v 
b/N5KG4P (Sa 1 I/Nhe I) JCafALfc. 3 3 L T#§£ U £ X 
^ RhH v b-h Lvb/N5KG4P, hHvd-hLvb/N5KG4P 
RZfhHv e-hLv b/N5KG4 P £lfa%Lt=. 0 
[0 17 0] 

Himi^^-fr:/:?** KhATR 5 H v f /CV I DEC, h A T R 5 H 
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vg/CVI DECMhATR5 Hvh/CVIDECHhe I&t>*S a 1 
IT«U h£ffcH*VlH«©cDNAWr/t£igjRU ti hMftA T R — 5 
ififlsLitA-^3 > "b" c DNA^ie^J^-g-ti^^^^ FchHv-hLvb 
/N5KG4 PHhe I&tfS a 1 I & Z.£.IZ£. VMWtLfc. h L v 

b/N5KG4P (Sall/Nhel) fC^AU^o Z O L TfE§g L fe ^ X 
U'&hHvf-hLv b/N 5KG4P, hHv g-hLv b/N 5KG4 P 

h H vh-hLvb/N5KG4P £ift;&L£ 0 
[0171] 

HiVliS^^X^ KhATR5Hvi /CV IDE CMhATR5 
Hvj /CV IDEC^Nhe I&tf S a 1 IT'MftU t hMfLH^Vfl^c© 
cDNA^$:0JRU k MfbATR - 5^LiA-i;a> "b" cDNA 
tfDBJ^J&'&t?:^;*^ KchHv-hLv b/N 5 KG4 P £N h e I &t>*S a 
1 I iZXmit-t^ZtiZ <fc UiHSgL-fch L vb/N5KG4P (Sall/Nh 
el) lCa§AL£ 0 I^ltffSl/fe^5^5KShHvi-hLvb/N5K 
G4 P&tf h Hvj-hLv b/N 5 KG 4 P fc^i&Lfc. 
[0 17 2] 

HiVff KhATR5Hvb 1/CVI DECMhATR 

5Hvd l/CVIDEC&Nhe I S a 1 I^M-fbU H M?fcH£|VfI 
^JcCD c DN A#T#£EJJKU t MffcATR - 5iftLi;1-i?a> "b" cD 
NA©BB^J&#tf^^^^ KchHv-hLv b/N 5KG4P£Nhe I 
Sail ICTMflSf -53.^JC«fc »Ji8bfehL vb/N5KG4P (Sail/ 
Nhel) tCzgALfco lHtfWbfe^7XU*&hHvbl-hLvb/ 
N 5 KG4 P&tf h H v d 1 - h L v b/N 5 KG 4 P £.-fo£Lfc 0 
[0173] 

HiVii?:^tf^7^^ KhATR5Hvb 3/CVI DECRtfhATR 
5Hvd3/CVIDEC^Nhe I&tfS a 1 IT'^L, \L hMfbH^Vfl 
«©c DNABftf&igj&U t h§?-ffcATR- 5St#LilA-s;a > "b" cD 
N A&m&iZ'S&Zf^X^ KchHv-hLv b/N 5KG4P£Nhe I 
Sail JCTMftt-£3£iCJ: UfflUSLfch Lvb/N5KG4P (Sail/ 
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Nhe I) IzmALtc. iUt^Lfc^^ KSrhHvbS-hLvb/ 
N 5 KG4 Pj&tfh Hvd3-hLvb/N5KG4P £lfr% t Vf- a 
fn i 741 

HmvmmZ&ti'f'yXS. FhATR5Hvb/CVIDEC&NheIM 

R- 5ffifliLmA-p 3 y "b 1" Rtf "b2" c DNA©|E^m^7X^ 
KchHv — hLvb 1/N5KG4 P&Tfc hHv-hLvb2/N5KG4 
PSNh e I&tFS a 1 I ICT«Hfc*<6£fcK:j: UWbfehLvb 1/N5K 
G4P (SalI/NheI)MhLvb2/N5KG4P (Sall/Nh 
el) C*Alfe. riLtffflLt^5KfthHvb-hLvbl/N5 
KG4 PMhHv b-hLvb2/N5KG4 P£ifr;&L£ 0 
[0 17 5] 

H«VM«S:^tf^9X$ KhATR5Hvi/CVIDEC&NheIM 
SalI «^> t haftH*V««©cDNA»f^r&IBJRU thfftAT 
R-5iftLiA-i/ 3 > "bl"&tf «b2" cDNA©K#pfc-£tf:/9*;* 
KchHv — hLvb 1/N5KG4 P&tf c hHv-hL v b 2/N5KG4 
PfcNhel&tfSall CTaUfcf S 3 i: tC J: »; H$g I, fe h L v bl/N5K 
G4P (Sall/Nhel) WhLv b2/N5KG4P (Sall/Nh 
e I) izmALt^ B rUTf^lfc^X> KHHvi-hLvbl/N5 
KG 4 P&tf hH v i-hLvb2/N5KG4P ^^i&tfe. 
[0 17 6] 

(4) COS-7»iA©h7^7i^> 3 > 

F^H-^Gene Pulse r =gg ( B i o — R 
ad) &MV^Txi/*hn;KU'--2/a>tc«J:yC0S - 7IilcffiAlfc. 
PBS^fcixi o 7 WJB/mlClHlfijiftTjJHIjBatvTV^SCOS-TjWJBO 
. 7 8 m 1(C, ^^^-^ K5 0 /t gSS^ii2 0 /t g SrTJUx., 1, 5 0 0V, 2 
5 ^ FOflfliCT^M^^ife, 
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[0 17 7] 

5%(£> Ultra Low IgG? i/^^itm (GIBCO) 3 DM E Mig*fi(GIBCO) {C 

ill, 1 0 c mfg#jnL&£VH£ 1 5 c mfg*M V%T C Og >3frL^-# 
-}CT^«bfe 0 2 4 B#ratf>ig«CD^ fg#±?if£l!&3[i&icU §T£lC&lfil?f *g 

iHBCHO (r-/H>t-f^>f^7>f >y^) £#nx.fco $^;7 2^rit 

fee 

[0 17 8] 

(5) m^©^ 

CO S - 7 MM<n^±Wfr%&ffifaV>WmZMfitel Protein A MAPSII^y 
h (Bio-Rad) , V^irProtein A Sepharose Fast Flow(Pharmacia Biotech) 
£^T?To£o AffiGel Protein A MAPSII^fy h V^5|ilg&3f V hSstt© 
M^{C^oT^ofe 0 rProtein A Sepharose Fast Flow£fl§ V'vfcjffifiS&J^Ttf) <£ 

[0 17 9] 

1 m 1 ©rProtein A Sepharose Fast Flow£# ^ A(C3fc^ U 1 OflfflTB 
S ^fIt(CiotiJ7A^¥Iftl^ Wftbfc^-MCCO S - 7 anna 
<Z)ig#±}1t£ T^-f LfctfL lOfl0TBS(Cj:oT*7AWUfe o ^ 
&C13. 5ml ©2. 5mM HC1 (pH3. 0) £l lC<fc ot®f b 

fcM®^>$:*7A<]:^aibfe„ 1. 5ml©lM Tris-HCl (pH 

8. 0) ZJ)UXZ>Z.£lZ.£-oXmmWL$:rP%!l;f=-° 
«§g£ft£^#Si7}{CoV^> tVb'J^U^ysOtKltlOO (ami 

con) %MV%i^lS^aBifi%: 2~3 ^ ilfC «!: U , T B S ICjSfflG&S&U 

[0180] 

(1) E L I S AiZ£Z>ffifomm<Offlfe 

ffititiR&ffl&Olt&KDE L I S A^b- h&^©«k-5lCL/TlliSLfc. ELI 



6 0 
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SAM9 67XyU-h (Maxisorp, NUNC) ®^Siffifl:A»;77- (0. 1M 
NaHCO s , 0. 02% NaNj, pH9. 6) (J^T, CBtftf) T' 
. — - - ««c=t ^ » -> jyu <— i- x s vj / »tvp> vDioaource) 

lOO/tlTfBfiftU 2 0 0/il©W777- (5 0mM Tris-H 

CI, ImM MgCl 2 , 0. 1M NaCl, 0. 05% Tween20 
, 0. 02% NaN r 1% -)i/«7^>(BSA), pH8. 1) 

(«TDB^|it) T^D^>y®t, &#&»«3*feCOS-7*MS©l& 

[0181] 

4 1 ^(S^MfCT>f >^ra^- h L0. 0 5%Twe e n 2 0 

PBS (JKTRBfc**) DBtlOOOflCMLfeT^'J?* 
^^T^-^-^-ir^rMt h I g G r#t#(BioSource) l 0 0 n 1 1 
Hr4Sfi{:t^>^a^-hbRBW©t, lmg/xnl £&£J:e>fCS i 
gmal04 (p--hD7x^y>i, SIGMA) JigAy77- (5 
OmM NaHCOg, 10 mM MgCl^ P H9. 8) \Z^m^tc%(0 ( 
£*T, Ifc-T) fcflB*., 4 0 5/6 5 5 n mT'CDljK^S&microplate r 

eader (Bio Rad) T?W)fcL&. «ftft£<Z>x * > **- K £ h X I gG4 k (The 
Binding Site) Sr/gV^ 
[0 18 2] 

(2) MM^fgCDM^ 

Ml^ltCfciOOCe 11 ELI SAT-U-Mt J: 3 IC OTW*! 
aHiBSttt: hMMflflS J 8 2 (ATCC HTB-1) £Mva£ 0 Ifflflgig 
*M9 6^7°l/-hffl6 OT^iCl X 1 0 6 m<DJ 8 2 ifflj» 
C0 2 -f^^-^-TfiH^L (1 0%<Z)4^gjfim(GIBC0) &-£t?RP 
MI 1 6 4 0«i) , IMfci**3<tt&. «#M$:^T, 3 0 0 /tlfflPBSt 
#7X$:2|m^Lfe 0 4 %©/1^ T;i/^tl K&'g'tfP B S (J£*T, PFA 

/PBSi:it) Sr#^ici oo^im, *±tio^itu 

[0 18 3] 



ffif£#2 000-3067121 



4#5fZ 11—282192 



PFA/PBSm, 3 0 0 /tl©PBST'^?:2igim 2 5 0 /il 
0DBT^ny^>ytfc„ *g§g_h?»& -5 V ^ * D B tC T |£P§#^ b T 

1 0 0 fi 1 fc^T^CitJ^fe. mUiZXZmm^y^^^- hLRBT^M, D 

btioo o^ic#^b^r;i/* u 7**77 ^-if^-v^t hi g g 7 ifi 

ft(BioSource) 100/tl £;fr[Jx.£:„ SfiCt 1 h b R B Tfgfc 

S^?g$:*nx, 7£tC4 0 5/6 5 5 n mT*tf>l$^ £ Mi crop late R 
eader (Bio-Rad) fit I tc a 
[0 18 4] 

(3) *fiJ?£<f4©M£ 

^7*m#. **^ffifa&t$t hmitmfotDtpmft'mt, nhmm^huy 

TfsZf=y^y, Thromborel S(Behr ingwerke AG) {Cj:£ Factor X*M£V&Wffi& 
£*gfillCM5£L£, 1. 2 5 mg/m 1 ©Thromborel S 10/tU 

ilS^lKcMl^lO^llClil (5mMOCaCl 2 , 0. 1 %<D 
BSA^TBS) 6 0 n 1 9 6 7X7 Is- h tpT*mU~e 1 ^HMl^^ 

it£o r*UC 3 . 2 4 5 a g/ml 0fch77^^-X (iz;^* • ^/K^ h U 
-X) &t>*8 2. 5 n g/ml ©ti h777#-VI I a (n:>if>f A • U-tr- 

[0 18 5] 

0. 5 MCO EDTA5:10/tl #Dx., £^ &fflb£-fr£ 0 ZL#UC#§-fe««?g?g 
l^U^., Microplate Reader(Bio Rad)T4 0 5/6 5 5 n m(DWL%fe £ 
M^b^ 0 lit' 1 B*|SL5J£3i*, Sl4 0 5/6 5 5 nm©t)tII:ISbfe 
c 1 l$IS[©®}fcft3tft& 10 0 %<Dffi&£ U ^tl-?^©!®^^ 

»££§#?Stt (%) £Hffib£ 0 

Nf-A^MKS- 2222 (Chromogenix 

) z&ttJcmizm^mML. mm^zm^Lt^ xvzfuym (o. 6m 

g/ml /N^r-^^'^^-U >^D7^ F, SIGMA) £1 : 1 T'Mfn bid $g b 

[0186] 

(4) ^ffi©Mf 
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(i) £ hMfcHMA-Vmy "a" t^^^LmiKDm^ 
th!ftHI;t-^ 3 > "a" t**=?LM1tmfr&}m&tfCfc (a-ch) 

zttML, ceii el i sAKxtrMm^m^m^n-a. mmmm^m 

Bitt^ffia©^^^^ (ch-ch) (Cit^Ti5V^'f£T*2bo7c 0 iotthS 
[0 18 7] 

# (ii) tWLi/t-i/s^ "a" fc**9H*fc©»£* 

tlNM^L^-^3> "a" fc**9H*fc|I»*fc1*JMM* (ch-a) 

fcfessu ceii el i sAizxmmffi&mzM^fctzz. ^t^rnftt. 

#JCifc^TS§V^ttT*&o£o <koTt hMffc L gt=fe F R - «/ -7 V y >f\Z J: 
[0 18 8] 

(i i i) m vmwm^-VB. y "a" bmitLm.A-v3y "a" t. 

NM:HilA-i? 3 > "a" Mfl;L|l^-j; s > "a" 

(a-a) £f£§gU cell E L I S A KTffiR1&<&i& ZM^fr H ZL 

5, mmmmxffimztttzm&Atfi&TLT^tc.. FXam^mmiz^^mm 

TH haftHaXtfL«0FR-J/t*;7'J >^lCJ:SA-j;a>Ty y&ff e» 
^ICL-fc. fcfc, rrT'MVNfe^pl^^iicO S - 7MSST'|§Ji$-&^|$gL 

[0189] 

(i v) \l Ymww^-V^y "b" , "c" -d" fc**9L&i:© 
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mSjB^fc-tirfetft^ (-etl^ti "b-ch", u c-ch\ M"d-ch 
" ) fcftMKU cell E L I S AJCTfEJUg^lB&W^fcfciS, "d-c 
h" tt^^9«fc#i:ra*©»i:«*§^?Stt^W«)e>*i, "b-ch" M "c-c 

^JftftlCifc^T, "b-ch" RfStSHe, " d - c h " ttfo-f friCfSv^SttT? 
[0 19 0] 

(v) K.vmtnmrt-*Jay "b" i:t hM-fbL^-^a> "a" h©M 
f r - v v v ? v y 9 k <fc o t yt - s; 3 y r v u t=. \l y mit h -Pay 

"b" ttMLi;t-S?a> "a" £M^;b-frfcJ/tfls (b-a) 

, ceii e l i s AizTffimtis&mzm^fctz.z, mmmx-ffimiztt-rz 

ZliVm^m&X'&vtLo J:oT "b-a" # " a - a " «fc y igV>?Stt£^f 

$g U & M V mm L £ © T?& 3 0 

[0191] 

(vi) K\>mti>mrt-v*y "b w , -c- w^Hiw^t 
-en-en, "ch-b", -ch-c*) zftmisfctzz. v^T4^©^^;#;%m 

»»i£jR^l"0^*vwt-s;a> "b" <D%tfA-Vny "c" JiyjfiM'ffitf)* 
•eftnTV^S n&. 3rtM^fe^^7iMCHOliDG4 



6 4 
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(v i i) m Vmtumn-V^y " b " ^hSftLI;t-^ 3 > "b" & 
V "c" 

th^Hi;t-i;3> -b" ftt hfflfl:Li|/x-s;a> "b" « c " t 
(*ti*n "b-b-ftot-b-c") ftfWU JAM)*** 

[0 19 3] 

(viii) b hSftHi;t-j;a> "b" -d" tthSftLiA-j; 

h> "b" t<om^ 

LitA-£? 3 > "b" Sr«H*^t»^rfe^ " b - b " "d-b" 

) &ftn»u ceii el i s Aizxmm^m^m^tza. -d-b" 

tt^^^fitfr^H^tco^igf^tt^Bftfeti, "b-b" J«Mre*>r*»K: 

. "b-b" ttt>-r^tC«Vx?gtt^, "d-b" tt^r^^^{Cifc/NC^^»;||VN 
«ttTf*ofc. J:oT "b-b" Jijft««ttcfi*l|B©Wvwt-s;H>, "d-b 

[0194] 

(ix) thiftHi;1-i;3> - e " £**5Lm&Tf\lhm4tLmrt-*? 
3> "b" £tf)|§1§M± 
thSftLf;t-j;g> " e " Ik^t^LmjkTS^ MftA-y 3 > "b" t 
ffi#^;foi*fcjfi# (-etl-^tl "e-ch" " e -b" ) 

"e-ch" ©tfLiK^IBtt^jl^^^fir^cDjgtt&^Lfc^, "e-b" « 

fioffi«|g#|Bfc#£aBfcLTV*fc. £fc "e-c 

A-^ 3 > "e" »Li;t-i;3> "b" 4:©«^-B:«cj|{v^#jt&*ifc. 
[0 19 5] 

(x) t«ftHi^-*;g> "f" , "g" fttjt "h" fctMftLIA- 
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*J*y "b" t(Dm^it 
t hiftH«;t-s; 3 > " f " „ " g " " h " & hMfb LfiHA- s; 3 > 
" b " ^ffl^-^i^Mflsfc <**i-?*i " f - b " , "g-b" M "h-b" 
) "f -b" Rtf "h-b" ©ffi#tt8j^©»M##SK:ffi 

<**ofc. A-^3> "f " , "h" iZ^^Ti*3r*^Lmt.m&&t>-& 

tLffifo*ftmisfctf> »3ss*i3ifc^ofe- "g-b- tt(£v^s^e>tfifD3KJBic 

3tU *^^m*J:yi5v\m«|g^tiS:a<Lfe. "g-b" <Z>miRtf»3BitBtt, * 
[0 19 6] 

(xi) t bmitumrf-vsy "bi" w u di" NiftLiA-s; 

my "b" 

tbSffcHlA-i/'a^ "b 1 " &t>* "d 1 " 6thIftLiA-*;H> "b 
" fcj|H*^Jbitfc*fl:#& (**ieft "bl-b"&Of"dl-b") fNSLfci: 

[0 19 7] 

(x i i) \L hmfcHMA-Pay "b 3" "d 3 " hSftLi^- 

i?3> "b" 

tbSftHIA-y 3 > "b3"M"d3" StMftLi;t-^ 3 > "b 
" fcjfi^fc'&fe^iftS: (-eft -en "b 3 - b" "d 3 -b" ) tfsfHUfcfc 

"d3-b" ©^M^|g«^r^^^J:»Jt>T^iC^oTfey, "b3 
- b" tf)^MM-£tB&S "b 3 - b" ©^JgC^fBtBtt "b - b 

" &V±m2>ffi&ZxkLt=.*)<D(D. ^t^ffifo&ftm^ZJkttir, "d3-b" 
it "b-b" traSflg©fl5ttK:ai;*ofe. 

[0 19 8] 

(x i i i) m vmtum^-Vny " i " " j " fc^M^Lgl&tffc: h 

mtLmrt-vny "b- 

thiftHi^-s;3> "i" "j" &**9Lfci:ffi#^;bi*fcj!ri#: ( 

■eti-eti "i-ch" M "j-ch" ) hM-ffc Li;t- a > " b " fcffi 
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"i-b - fttf "j -b" ) fcfBRU 
m>KZ^L& a "i-ch" ^tt*^9^#©^tt*±|gs^M*5fti|B^I8«)e> 

ti> " j - c h" <Dffim*mmte**5ffimzft^fr&ym^ j &.T'&'=>f=. B u 

i-b" tt**9ffi#fcH*©8H£)^»e>*i, "j-b" it* * ^ffimz 
[0 19 9] 

(x i v> m vmthm^-v^y "b i " u b2" 

ft (-tti-^n, "ch-bl" "c h - b 2" ) 5:#Ibfci:3 5, v**fft 
h-bl" T?tt*jl9aflti:H#©«tttB% L , "ch-b2" T'}«*§MIT* 

**^ffi<kzmT±m2>m®.tfm8>*>ntc. a A~v B y "b i- u b2 n t 

- ^ 3 > "b2" ©##«*ITV*£. 
[0 2 0 0] 

(xv) tHft«|A-j; a > "b" ZMhmitLmrt-Vay "b2" £ 

( "b-b2" ) fcfEHU «UK«S^I63tOttt«*3lii««:iW€Lfe. ft 
IK*S^iBtt**5ffi#J:yfcf , ;frJc#oTV*&. ftM^fHtlte "b-b" cDfgft 

[0 2 0 1] 

(x v i) t haftH«^-s;g> "i - i:tMfl;L«A-$; a > «b i - 

Xtt "b 2" t<Dm^it 
tMftH|A-j; a > "i" fctMftL«A-j;a> "bl" " b 2 

" i:tt*^*>*fe*fi:flt (**ien " i - b i - " i - b 2" ) &f£»iu m 
K*s*m&TrftR#iamzm&L£. -i-b2- ©^M^tea:* 

"i-b i" ttfcr*»ic**MTf*ofe. "i-bi-& 
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tF"i-b2" <Dmm#ftM&* "i-b" &_tlII5$Stt&a*U 
i - b 2 " > "i-bl" 0>KRtC3&#> o fco 
[0 2 0 2] 

(1) CHO££M£IWJJB8c<B#fi 
t hStfbtfrfc (b- b, i -bMi - b 2) <D&feW.£.mfc1fc*W&'tZ>fc 
^il|J&i6KiHtLfcCHO|MB (DG4 4) K^fM^*^***"* 

[0 2 0 3] 

^5X5 KDNA, hHvb-hLvb/N5KG4P, hHvi-hLvb 
/N5KG4 P^hHv i — hLv b 2/N5KG4 P &$UPISPii S s p I ( 

dty-^/tfc|ftJCj:y«fKbfe. M3#-l/-S'S>8« (Ge n e Pu 

1 s e r .; B i o Ra d) ICJ:'J, ei«Clfe»«lfi^^f-«:DG4 
4»filC|Abfe 0 DG4 4#ffl«PB S iC 1 X 1 0 7 /m 1 ©*HJfi*«T?»* 
U i 0. 8 m 1 JCftflHOODNAS: 1 0 *> L < tt 5 0 n g fefltlA, 1 
, 5 0 0V, 2 5 a F©#t«ilCt/^^S:^ife. 
[0 2 0 4] 

SfiJCT 1 0^|fflOiatt»IBI©ft, tuK#*>^>-^^^> (GIB CO) 

(j^r> ht) MtscHo- s - s FMiimmiz^m^ntcm^UMi^ 

2#ttf) 9 6 TX^JS^l^- h (Falcon) (Cl 0 0 1 /^i:^5<fc9lC}|Sl, 
C0 2 >f >^a/<-^-lCT^#bfec **M*&8~9©raiftK:HT3ttJtlmg 
/m 1 ODGENETICIN (GIBCO) mt5CHO-S - S FMIIi&Jfi& 100/tl 
/TtiDit, 5 0 0 Ag/ml©GENETICINS^ilcmU tfifoMfc 
^CD*AS*ifejWlfiS:38«lbfe. 3-4 0 ic-g 1 / 2*©#«fcif»feStffifc 



ffil£#2 000-3067121 




# ¥ 11—282192 



[0 2 0 5] 

(2) t: hm{£m{*<D*mnm 

WCOJciicamLfekhfflftjKfls ( !! b-b" , -i-b" "i-b2 
")»G44i« 2L n-7-^h;b (CONING) fcfljv*, 5 0 0ml/ 
^H/KOCHO-S-SFMII^JfirfirRH^il*, #***ElJKLT*r#*C 
HO-S-SFMIIM5:M, W«*Lfc. »#«tt»^iBlcj: »;JIJB« 
tf*»*U 0. 22^mtl<li0. 4 5/»m©:7-r/l/*--T?ai»Lfc. 3*1 

in A7!7-< -^-#^ A ( Poros) &gjffit,fcConSep LClOOi/X^i, U U #7 

[0 2 0 6] 

O) el i sAizzzmftmm&wfe 

tftimmm&<Dkib<DE l i s a ? u- v &?iz Lxmm vtc B eli 

SAffl96^l/-h (Maxisorp, NUNC) ©#J*fcCBT? 1 /» g/ml 
WHLfciT^fitfc M gGr^(BioSource) i0 0#lTfl«ftU 2 0 0 * 
l©DBT?ynv* 5/ ft««;|t«S««;COS ttift<Z>#* ±»* « V^ » 

m ' j7 ^ 7 ^- **** ^MgGr»i oSour ce) 10 0*1 

/" 1 iDx., 4 0 5/6 5 5 nmT?©!»3fc£&«icroplate reader(B i o R a d 
) Hl^^^- R UlgG4 K (The Binding Site) 

[0 2 0 7] 

(4) SiMM-a-tg©^ 

Wt»#W©fc«,©Cell ELISA^^ hm e>fcb Til 

IMthilMj8 2 (ATCC HTB-1) &tfv*fc. ffllft 
™ 9 6 ^^H^1X10 6 IOJ8 2ttlit^ a ^^C02 
>f^^-tl 0 @#L (10%©^Mi (GIBCO) ft^tfRP 
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mi 1 64 ojgjfc) , w^ii^f:, mmmz&r. PBs-e#*£2[@i#n 

P F A/PB S £#3*lC 1 0 0 n *±T'10»iU mm 

«:ia«ftL/fe. 
[0 2 0 8] 

PFA/PBS^T, 3 0 0 At 1 fflPB St'#^5:2iglM, 2 5 0 ^1 
©DBtyn*^>n&. tfSgffitt^^JSB^fcfcfcK:. D B 1CT 1 0 m g 

/mi <fcy4fcjfc2-e©pg#MRUT ioo/ji $r#7tfcin^.feo ^ffi»cT2^ra>r 

y^=LK-V IRBT'tM, DBt'100 OflCff lfc7il/A'J7t^7 7 
#-"££^-V3r#tfc h I g G r ^^(BioSource) lOO/il £;&t};i£o ^iSfCT 
lW^^a^-MRBT'^O®^ 1 o o ^ liox., 

0 5/6 5 5 n m-C'CDPS^S^Microplate Reader (Bio-Rad) "eM^bfe = 
[0 2 0 9] 

(5) TFcpftJMtt (77^^-Xag4SW 

Thromborel S(Behringwerke AG) {Cj:£ Factor Xajg£Pfl<S?g'f£$:J|^lC 
i!l^L/fe 0 5 m g/m 1 ©Thromborel S 1 0 # 1 1 0 a* 1JC 

«iS(5mM0CaCl 2 , 0. 1 %© B S A £-£tf T B S) 6 0 /i 1 
, 9 6 3*^1/- htpT*gMT*lBm£Jfc3-ek. m#:tiM1K?RT'2 0 0 g/m 

1 J:y^jfc5Tf«B#3Kbfe. 

[0 2 10] 

ZftK3. 2 4 5 a* g/m I0bb77?^-X ("fe^X • h U -X 

)2fctf8 2. 5ng/mlffitl>77M-VIIa (X>tf A • U 1J— *0 

$:-eti-rtii o At 1**., $e>ic^MT*4 s^WjEjEs-ttfe. o. 5m©edt 

A £ 1 0 At 1 #D;L> Kfa%:WlfZ1tt=. 0 rtllC»feHICiS*S: 5 0 At lflDit, Mi 
croplate Reader (Bio Rad) T* 405/655 n nKDtRftSfciUJS b fco ^STf 
3 O^ISf&JSSi*. SI4 0 5/6 5 5 nm0^S5:I^bfe„ #t#&3fcfln<Z> 
3 0#fH©ift3fc££'ffc;£ 1 0 0 L, **i^*i<0i8bfe&3frfl:;fr 

tt (%) SrllfflUfc. 

»ft*K**tt^X 2 2 2 (Chromogenix) 
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icm^mmu xv^uyrn (o. 6 mg / m i ^^f.j>^7^K 
, s i gma) T*mmLmmLfc B 

(6) TF«fi (^T^-XM^PItF^tt) <Z>M£ 
>, Thromborel S(Behr ingwerke AG) %MV\ WF^Fa c t o r Vila© 

^o^^© Factor x*mmmm®ntmmz7 T * * -x 

&&mmft®iZW%.Lfc a 5 mg /ml ©Thromborel S l 0/t U 

82. 5ng/mK5thFactor Vila (n:>-tf >f A . y i^--^) i 
OAtlCltt (5mM©CaC12, 0. l%©BSAmTBS) 6 0 „ 
1 £#tJ*, 9 6^^b-NcfJT^T^i?)l^r^^$-&fe 0 
[0 2 12] 

zftca;#***i ift*, mt? 5^wfi«a-&fe«, 3. 24 5,g 

/ml©fc:hFact or X (Wx • 7^7 h y-X) 

$ e>tC!£MT*4 5^WSJSa*fc. feSffittaiMtt^ OO^g/mU^ 

BO.lM.Microplate R e a d e r (B 
io Rad) t4O 5/6 5 5 nm0W^bfc o IlT3 0^» 
$i±> SI4 G 5/6 5 5 nm©«3t«ft*ftLfe. m*»0 3O»® 
3fc**fc*10 0%©«ttfcu *ft?ft®«bfe«tt*e>»»*5tt (%) ** 

afiSMWfttt^* h^-A»fiaS*S - 2 2 2 2 (Chromogenix) 
t«V^*»U aKy^l/>« (0. 6 nig /ml ^f^f.j>^ n7 ^ K 
, S I GMA) t 1 : 1 T'M*0LI®$gL£ o 
[0 2 13] 

(7) TFtffii&tt QfaftMRttffitt) ©M£ 

Thromborel S(Behr ingwerke AG) &#V*fc:7n h n J/^BfrWfcflMR 
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filfc, 3 7°CICMLT&V^ 1 . 2 5mg/m 1 ©Thromborel S£ 5 0 

/iliUX.. Jfill§l^@5:W^$-&^= ^ £> ^ @ B£ fig &Ame lung CR-A £ g£M b £ Ame 1 
ung KC-10A (ht^CXA • i/- • *-r>r ^7^) Ctl^lfc= 
[0214] 

I7l£M£8 0 /i g/m 1 J: *J£:lt2T*0. l%©BSAmtSTBS (JL^T 
, BSA-TBS) lCTSPg#ffibfc. W)febfetlt#*S*air©*HI*IBIS:l 0 0 
%0T F]fo8tSEE?S1$i:U Thromborel S0ilfcli^^^n>y Mfe^i 

[0 2 15] 

tilgtt^^ ^Thromborel SGDt&gil ^©^H^^&^^S 3 H fC J: *JfM 
Lfe 0 5I^{C#^L£: Thromborel S, 5 0 a 1 fC5 0 a 1 ©B S A-TB S £#[1 
X., 3 7iCt3»SU f ft 3 T'CCMbt^^fct 1 0 0 1 

MKTmm*fflffi£~&m®f%ffl*:M%.Lt=.o Thromborel Stt 6 . 25mg/ml 
<fc U£J£2T*2 5mM0C a C 1 2 A > ? (G I BCO) ICT^ 

Pg#2RL£ 0 ^fft{CThromborel SigM, i^||lC^@^K$:M^^^7tC^D 

[0 2 16] 

(8) ^(Dnm 

"b - b M , "i-b" Wi-b2"©t hMitffifo-t^Xteirt^ffifa 
£mm&±<£>m®.1kmLX^f~ (Ml) * Factor Xal4PMSm F 

actor x&&mmftft&&ifcm.<mmmwmmz.]8^T*>. t: r-Mftm^ " 
b - b" , u i-b"M"i-b2" \z**5tfLfc£.m*£M±e>m&zmisT 

fcU, "i-b2" > "i-b M > "b-b" <Dm\Z.ffi'fttf&fr^f~ (®2, 3 
&l>*4) . 
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[0 2 17] 

SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Prophylactic or therapentic agent for arteria thrombus 

<130> 994127 
<160> 102 
<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer MHC-G1 
<400> 1 

ggatcccggg ccagtggata gacagatg 28 
[0 2 18] 

<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer MKC 
<400> 2 

ggatcccggg tggatggtgg gaagatg 27 

[0219] 
<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> M13 Primer M4 
<400> 3 

gttttcccag tcacgac 17 

[0 2 2 0] 
<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> M13 Primer RV 
<400> 4 

caggaaacag ctatgac 17 

[0 2 2 1 ] 
<210> 5 
<211> 408 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (408) 

<223> Nucleotide sequence coding for H chain V region of anti-TF mouse m 
onoclonal antibody ATR-5 
<400> 5 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtc aat tea gag gtt cag ctg cag cag tct ggg act aac ctt gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg 

1 5 10 

cca ggg gec tta gtc aag ttg tec tgc aaa ggt tct ggc ttc aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggt cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aag gec agt ata aca gca gac aca tec tec aac 288 
Pro Lys Phe Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aca gee tac ctg cag etc age age ctg aca tct gag gac act gec gtc 336 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat ttc tgt get aga gac teg ggc tat get atg gac tac tgg ggt caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga ace tea gtc ace gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 

[0 2 2 2] 
<210> 6 
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<211> 381 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for L chain V region of anti-TF mouse m 
onoclonal antibody ATR-5 
<400> 6 

atg agg gcc cct get cag 
Met Arg Ala Pro Ala Gin 
-20 -15 
ggt ate aga tgt gac ate 
Gly He Arg Cys Asp He 

1 

gca teg ctg gga gag aga 
Ala Ser Leu Gly Glu Arg 

15 

att aaa age ttt tta agt 
He Lys Ser Phe Leu Ser 

30 

aag acc ctg ate tat tat 
Lys Thr Leu He Tyr Tyr 

45 50 
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ttt ttt ggg ate ttg ttg 
Phe Phe Gly He Leu Leu 
-10 

aag atg acc cag tct cca 
Lys Met Thr Gin Ser Pro 

5 

gtc act ate act tgc aag 
Val Thr He Thr Cys Lys 

20 

tgg tac cag caa aaa cca 
Trp Tyr Gin Gin Lys Pro 
35 40 
gca aca age ttg gca gat 
Ala Thr Ser Leu Ala Asp 
55 



etc tgg ttt cca 48 
Leu Trp Phe Pro 
-5 

tec tct atg tat 96 
Ser Ser Met Tyr 
10 

gcg agt cag gac 144 
Ala Ser Gin Asp 

25 

tgg aaa tct cct 192 
Trp Lys Ser Pro 

ggg gtc cca tea 240 
Gly Val Pro Ser 

60 




I 
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aga ttc agt ggc agt gga tct ggg caa gat tat tct eta acc ate aac 288 
Arg Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn 

65 70 75 

aac ctg gag tct gac gat aca gca act tat tat tgt eta cag cat ggt 336 
Asn Leu Glu Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

[0 2 2 3] 
<210> 7 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer ch5HS 
<400> 7 

gtctgtcgac ccaccatgaa atgcagctgg gtcat 35 

[0 2 2 4] 
<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer ch5HA 
<400> 8 

tgttgctagc tgaggagacg gtgactga 28 
[0 2 2 5] 

<210> 9 
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<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer ch5LS 
<400> 9 

gtctagatct ccaccatgag ggcccctgct cagtt 35 

[0 2 2 6] 
<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer ch5LA 
<400> 10 

tgttcgtacg ttttatttcc agcttggt 

[0 2 2 7] 
<210> 11 
<211> 104 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> CDR grafting primer hR5HvlS 
<400> 11 

ttctgtcgac ccaccatgaa atgcagctgg gtcatcttct tcctgatggc agtggttaca 60 
ggggttaact cacaggtgca gctgttggag tctggagctg tgct 104 
[0 2 2 8] 

<210> 12 
<211> 108 

7 8 ffiliE#2 000-306712 




11-282192 



<212> DNA 

<213> Artificial Sequence 

<220> 

<223> CDR grafting primer hR5Hv28 
<400> 12 

acaggtgcag ctgttggagt ctggagctgt gctggcaagg cctgggactt ccgtgaagat 60 
ctcctgcaag gcttccggat tcaacattaa agactactat atgcattg 108 

[0 2 2 9] 
<210> 13 
<211> 108 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv4S 
<400> 13 

gaatggccat agtatgtatg acccgaaatt ccagggcagg gccaaactga ctgcagccac 60 
atccgccagt attgcctact tggagttctc gagcctgaca aatgagga 108 

[0 2 3 0] 
<210> 14 
<211> 110 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> CDR grafting primer hR5Hv3A 
<400> 14 

tcatacatac tatggccatt cgcaggatca ttcccaccaa tccattctag accctgtcca 60 
ggcctctgtt ttacccaatg catatagtag tctttaatgt tgaatccgga no 

[0 2 3 1 ] 
<210> 15 
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<211> 110 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> CDR grafting primer hR5Hv5A 
<400> 15 

agaagctagc tgaggagacg gtgaccaggg tgccttggcc ccagtagtcc atggcatagc 
ccgagtctct tgcacagtaa tagaccgcag aatcctcatt tgtcaggctc 
[0 2 3 2] 

<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer hR5HvPrS 
<400> 16 

ttctgtcgac ccaccatga 

[0 2 3 3] 
<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer hR5HvPrA 
<400> 17 

agaagctagc tgaggagac 

[0 2 3 4] 
<210> 18 
<211> 415 



8 0 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (415) 

<223> Nucleotide sequence coding for version "a" of humanized H chain V 

region 

<400> 18 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc agg gec aaa ctg act gca gec aca tec gee agt 288 
Pro Lys Phe Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser 
65 70 75 
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att gcc tac ttg gag ttc teg age ctg aca aat gag gat tct gcg gtc 336 
He Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 415 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 3 5] 
<210> 19 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "a" of humanized H chain V region 

<400> 19 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala Tyr 
65 70 75 80 

Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

8 2 m$E4t 2000-3067121 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Vai Ser Ser Ala Ser 
115 

[0 2 3 6] 
<210> 20 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3RFFS 
<400> 20 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatc actgcagaca 60 
catccacgaa cacagcctac atggagctct cgagtctgag 10 o 
[0 2 3 7] 

<210> 21 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3RFBS 
<400> 21 

ggagctctcg agtctgagat ctgaggacac agccatttat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

[0 2 3 8] 
<210> 22 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> FR Shuffling primer F3RFFA 
<400> 22 

ctcagactcg agagctccat gtaggctgtg ttcgtggatg 
cggccctgga atttcgggtc atacatacta tggccaagaa 
[0 2 3 9] 

<210> 23 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBA 
<400> 23 

agaaccatgg catagcccga gtctcttgca cagtaataaa 
agactcgaga gctcc 

[0 2 4 0] 
<210> 24 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3NMFS 
<400> 24 

ttcttggcca tagtatgtat gacccgaaat tccagggccg 
catccaagaa ccagttctcc ctgaggctct cgagtgtgac 
[0 2 4 1] 

<210> 25 
<211> 75 
<212> DNA 

8 4 



tgtctgcagt gattgtgact 60 

100 



tggctgtgtc ctcagatctc 60 

75 



agtcacaatg ctggtagaca 60 

100 



ffifE4$ 2 000-3067121 
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<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3NMBS 
<400> 25 

gaggctctcg agtgtgacag ccgcggacac agccgtatat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

[0 2 4 2] 
<210> 26 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3NMFA 
<400> 26 

gtcacactcg agagcctcag ggagaactgg ttcttggatg tgtctaccag cattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 
[0 2 4 3] 

<210> 27 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3NMBA 
<400> 27 

agaaccatgg catagcccga gtctcttgca cagtaatata cggctgtgtc cgcggctgtc 60 
acactcgaga gcctc 75 
[0 2 4 4] 

<210> 28 
<211> 414 



ffi§E#2 000-3067121 



iff 5{Z 11-282192 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "b" of humanized H chain V 
region 

<400> 28 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 
65 70 75 
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aca gcc tac atg gag etc teg agt ctg aga tct gag gac aca gec att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 go 

tat tac tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
HO 115 

[0 2 4 5] 
<210> 29 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "b" of humanized H chain V region 

<400> 29 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 
85 90 95 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 HO 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 4 6] 

<210> 30 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "c" of humanized H chain V 
region 

<400> 30 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 
15 20 25 
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aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 ac\ 

v ^ *±w 40 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca atg ctg gta gac aca tec aag aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn 

65 70 75 

cag ttc tec ctg agg etc teg agt gtg aca gec gcg gac aca gec gta 336 
Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 4 7] 
<210> 31 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "c" of humanized H chain V region 

<400> 31 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 



mfl#2 000-3067121 
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Ser Val Lys He Ser Cys 
20 

Tyr Met His Trp Val Lys 

35 

Gly Gly Asn Asp Pro Ala 

50 

Gin Gly Arg Val Thr Met 
65 70 
Leu Arg Leu Ser Ser Val 
85 

Ala Arg Asp Ser Gly Tyr 
100 

Val Thr Val Ser Ser Ala 
115 

[0 2 4 8] 
<210> 32 
<211> 100 
<212> DNA 
<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPS 
<400> 32 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt actgcggacg 60 
aatccacgag cacagcctac atggagctct cgagtctgag 100 

[0 2 4 9] 
<210> 33 
<211> 75 
<212> DNA 

<213> Artificial Sequence 



Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

25 30 
Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

40 45 
Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

55 60 
Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
75 80 
Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

90 95 
Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
105 110 

Ser 
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<220> 

<223> FR Shuffling primer F3EPA 
<400> 33 

agaaccatgg catagcccga gtctctcgca cagaaatata cggccgagtc ctcagatctc 60 
agactcgaga gctcc 75 

[0 2 5 0] 
<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer F3PrS 
<400> 34 

ttcttggcca tagtatgtat 20 

[0 2 5 1 ] 
<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer F3PrA 
<400> 35 

agaaccatgg catagccc 18 

[0 2 5 2] 
<210> 36 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 



2 000-3067121 
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<223> FR Shuffling primer F3vHS 
<400> 36 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtctcgatt accgcggacg 60 
agtcaacgaa gatagcctac atggagctca acagtctgag 100 

[0 2 5 3] 
<210> 37 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3vHA 
<400> 37 

agaaccatgg catagcccga gtctctcgca cagaaataaa cggccgtgtc ctcagatctc 60 
agactgttga gctcc 7 5 
[0 2 5 4] 

<210> 38 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "d" of humanized H chain V 
region 

<400> 38 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

15 10 
cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 5 5] 
<210> 39 
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<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "d" of humanized H chain 
<400> 39 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 5 6] 
<210> 40 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 

9 4 ffl$E# 2000-3067121 




11-282192 

<222> (1)...(57) 
<220> 

/OOl \ -wo * : 

<222> (58)... (414) 

<223> Nucleotide sequence coding for version "e" of humanized H chain V 
region 

<400> 40 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 43 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc teg att acc gcg gac gag tea acg aag 288 
Pro Lys Phe Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys 

65 70 75 

ata gcc tac atg gag etc aac agt ctg aga tct gag gac acg gcc gtt 336 
He Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 g 0 
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tat ttc tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 5 7] 
<210> 41 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "e" of humanized H chain V region 

<400> 41 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys lie Ala Tyr 
65 70 75 80 

Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 

9 6 2000-3067121 
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Val Thr Val Ser Ser Ala Ser 
115 

f A O C O 1 
i, \J %J O J 

<210> 42 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3SSS 
<400> 42 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catccacgag cacagcctac atggagctca ggagcctgag 100 
[0 2 5 9] 

<210> 43 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3SSA 
<400> 43 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc gtcagatctc 60 
aggctcctga gctcc 75 

[0 2 6 0] 
<210> 44 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3CDS 
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<400> 44 

ttcttggcca tagtatgtat gacccgaaat tccagggcaa agccactctg actgcagacg 60 
aatcctccag cacagcctac atgcaactct cgagcctacg 100 
[0 2 6 1] 

<210> 45 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3CDA 
<400> 45 

agaaccatgg catagcccga gtctcttgca caagaataga ccgcagagtc ctcagatcgt 60 
aggctcgaga gttgc 75 

[0 2 6 2] 
<210> 46 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "f" of humanized H chain V 
region 

<400> 46 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn. Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att ace gcg gac aca tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc agg age ctg aga tct gac gac acg gee gtg 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 6 3] 
<210> 47 



ffiSE# 2000-306712 1 
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<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "f" of humanized H chain V region 

<400> 47 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 6 4] 
<210> 48 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 



10 0 
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<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "g" of humanized H chain V 
region 

<400> 48 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aaa gec act ctg act gca gac gaa tec tec age 288 
Pro Lys Phe Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser 

65 70 75 

aca gec tac atg caa etc teg age eta cga tct gag gac tct gcg gtc 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 
80 85 90 



10 1 



ffiSE#2 000-3067121 
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tat tct tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Ser Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 6 5] 
<210> 49 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "g" of humanized H chain V region 

<400> 49 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 

102 jHt#2 0 0 0-3 O6712 1 




11-282192 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 6 6] 
<210> 50 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3ADS 
<400> 50 

ttcttggcca tagtatgtat gacccgaaat tccagggccg cgtcaccatg tcagccgaca 60 
agtcctccag cgccgcctat ttacagtgga ccagccttaa 100 
[0 2 6 7] 

<210> 51 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3ADA 
<400> 51 

agaaccatgg catagcccga gtctctcgcg cagaaatata tggcggtgtc cgaggcctta 60 
aggctggtcc actgt 75 

[0 2 6 8] 
<210> 52 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
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<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "h" of humanized H chain 

<400> 52 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cgc gtc ace atg tea gec gac aag tec tec age 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser 

65 70 75 

gee gee tat tta cag tgg ace age ctt aag gee teg gac ace gee ata 336 
Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He 
80 85 90 
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tat ttc tgc gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 6 9] 
<210> 53 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "h" of humanized H chain V region 

<400> 53 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr 
65 70 75 80 

Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala lie Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 
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Val Thr Val Ser Ser Ala Ser 
115 

[0 2 7 0] 

<210> 54 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3MMS 
<400> 54 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catcgacgag cacagtcttc atggaactga gcagcctgag 100 
[0 2 7 1] 

<210> 55 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3MMA 
<400> 55 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc ttcagatctc 60 
aggctgctca gttcc 75 
[0 2 7 2] 

<210> 56 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMS 
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<400> 56 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcaccttt accgcggaca 60 
catccgcgaa cacageetac atggagttga ggagcctcag 100 

[0 2 7 3] 
<210> 57 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3BMA 
<400> 57 

agaaccatgg catagcccga gtctctcgca caataataaa cagccgtgtc tgcagatctg 60 
aggctcctca actcc 7 g 

[0 2 7 4] 
<210> 58 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "i" of humanized H chain V 
region 

<400> 58 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att ace gcg gac aca teg acg age 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gtc ttc atg gaa ctg age age ctg aga tct gaa gac acg gee gtg 
Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 7 5] 
<210> 59 



48 



96 



144 



192 



240 



288 



336 



384 



414 
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<211> 119 
<212> PRT 

<213> Artificiai Sequence 

<220> 

<223> Amino acid sequence of version M i" of humanized H chain V region 

<400> 59 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 7 6] 
<210> 60 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
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<222> (1) . . . (57) 
<220> 

<221> mat-pep tide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "j" of humanized H chain V 
region 
<400> 60 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acc ttt acc gcg gac aca tec gcg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn 

65 70 75 

aca gec tac atg gag ttg agg age etc aga tct gca gac acg get gtt 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val 
80 85 90 

110 ffi$E# 2000-3067121 
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4 » 



tat tat tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 



95 i nr\ 



ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
HO 115 

[0 2 7 7] 
<210> 61 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "j" of humanized H chain V region 

<400> 61 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr 

65 70 nc 

/u 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys 

85 go g5 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

10° 105 no 



ill 
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Val Thr Val Ser Ser Ala Ser 
115 

[0 2 7 8] 

<210> 62 
<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2MPS 
<400> 62 

ttctatgcat tgggtgcgcc aggctccagg acagggcctg gagtggatgg gagggaatga 60 
tcctgcgaat ggccattct 79 

[0 2 7 9] 
<210> 63 
<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2MPA 
<400> 63 

agaatggcca ttcgcaggat cattccctcc catccactcc aggccctgtc ctggagcctg 60 
gcgcacccaa tgcatagaa 79 

[0 2 8 0] 
<210> 64 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 



112 



mtE#2 000-3067121 




11-282192 

<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "bl" of humanized H chain V 
region 

<400> 64 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Tr P Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 _ 5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 6Q 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac aca gec att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 
80 85 go 
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tat tac tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 1 ] 
<210> 65 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "bl" of humanized H chain V region 

<400> 65 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 



114 
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Val Thr Val Ser Ser Ala Ser 
115 

[0 2 8 2] 
<210> 66 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "dl" of humanized H chain V 
region 

<400> 66 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 



115 



ffi$E# 2 000-3067121 
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gag tgg atg gga ggg aat gat cct gcg aat ggc 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly 

50 55 
ccg aaa ttc cag ggc aga gtc acg att act gcg 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala 

65 70 
aca gcc tac atg gag etc teg agt ctg aga tct 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

80 85 
tat ttc tgt gcg aga gac teg ggc tat gcc atg 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met 

95 100 
ggc acc ctg gtc acc gtc tec tea get age 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 3] 
<210> 67 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "dl" of humanized H chain V region 

<400> 67 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
35 40 45 

116 ffiHE# 2000-3067121 



cat agt atg tat gac 240 
His Ser Met Tyr Asp 
60 

gac gaa tec acg age 288 
Asp Glu Ser Thr Ser 

75 

gag gac teg gcc gta 336 
Glu Asp Ser Ala Val 
90 

gac tac tgg ggc caa 384 

Asp Tyr Trp Gly Gin 

105 

414 



11-282192 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 
[0 2 8 4] 
<210> 68 
<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2VHS 
<400> 68 

ttctatgcat tgggtgcgac aggcccctgg acaagggctt gagtggattg gagggaatga 60 
tcctgcgaat ggccatctt 79 
[0 2 8 5] 

<210> 69 
<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2VHA 
<400> 69 

aagatggcca ttcgcaggat cattccctcc aatccactca agcccttgtc caggggcctg 60 



117 
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tcgcacccaa tgcatagaa 79 
[0 2 8 6] 

<210> 70 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58). ..(414) 

<223> Nucleotide sequence coding for version "b3" of humanized H chain V 
region 

<400> 70 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gee cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 
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gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 7] 
<210> 71 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "b3" of humanized H chain V region 

<400> 71 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 8 8] 

<210> 72 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "d3" of humanized H chain V 
region 

<400> 72 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gee cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 9] 
<210> 73 
<211> 119 
<212> PRT 

<213> Artificial Sequence 



12 1 
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<220> 

<223> Amino acid sequence of version "d3" of humanized H chain V region 

<400> 73 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 HO 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 9 0] 
<210> 74 
<211> 98 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector LvlS 
<400> 74 

gtctagatct ccaccatgag ggcccctgct cagttttttg ggatcttgtt gctctggttt 60 
ccagggatcc gatgtgacat ccagatgacc cagtctcc 98 

122 ^#2 0 0 0-3 0 6 7 1 2 1 
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[0 2 9 1 ] 
<210> 75 
<211> 98 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector h5Lv4S 
<400> 75 

ttggcagatg gggtcccatc aaggttcagt ggctccggat ctggtaccga tttcactctc 60 
accatctcga gtctgcaacc tgaagatttt gcaactta 98 
[0 2 9 2] 

<210> 76 
<211> 98 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector h5Lv2A 
<400> 76 

cttaagaagc ttttaatgtc ctgtgaggcc ttgcacgtga tggtgactct gtctcctaca 60 
gatgcagaca gggaggatgg agactgggtc atctggat 98 
[0 2 9 3] 

<210> 77 
<211> 98 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector h5Lv3A 
<400> 77 

gatgggaccc catctgccaa actagttgca taatagatca ggagcttagg ggctttccct 60 
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ggtttctgct gataccaact taagaagctt ttaatgtc 
[0 2 9 4] 

<210> 78 
<211> 94 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector h5Lv5A 
<400> 78 

tgttcgtacg tttgatctcc accttggtcc ctccgccgaa 
gctgcagaca gtagtaagtt gcaaaatctt cagg 

[0 2 9 5] 
<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer h5LvS 
<400> 79 

gtctagatct ccaccatgag 

[0 2 9 6] 
<210> 80 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer h5LvA 
<400> 80 

tgttcgtacg tttgatctc 

12 4 



cgtgtacggg ctctcaccat 60 

94 



20 



19 
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[0 2 9 7] 
<210> 81 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "a" of humanized L chain V 
region 

<400> 81 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 
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agg ttc agt ggc tec gga tct ggt acc gat ttc act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser 

65 70 75 

agt ctg caa cct gaa gat ttt gca act tac tac tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 2 9 8] 
<210> 82 
<211> 107 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "a" of humanized L chain V region 

<400> 82 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 

12 6 tfSSE4# 2000-3067121 
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Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[0 2 9 9] 
<210> 83 
<211> 77 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F3SS 
<400> 83 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagatt ttgcaactta 60 
ctattgtctg cagaaca 77 
[0 3 0 0] 

<210> 84 
<211> 77 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F3SA 
<400> 84 

tgttctgcag acaatagtaa gttgcaaaat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

[0 3 0 1 ] 
<210> 85 
<211> 77 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F3RS 
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<400> 85 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagata ttgcaactta 60 
ctattgtctg cagaaca 77 

[0 3 0 2] 
<210> 86 
<211> 77 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F3RA 
<400> 86 

tgttctgcag acaatagtaa gttgcaatat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

[0 3 0 3] 
<210> 87 
<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "b" of humanized L chain V 
region 

<400> 87 
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atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 0 4] 
<210> 88 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Amino acid sequence of version "b" of humanized L chain V region 

<400> 88 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

[0 3 0 5] 
<210> 89 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "c" of humanized L chain V 
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region 

<400> 89 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -io -5 

ggg ate cga tgt gac ate cag atg ace cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc ace ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt ace gat tac act etc ace ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat att gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp lie Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 0 6] 
<210> 90 
<211> 107 
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<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "c" of humanized L chain V region 

<400> 90 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[0 3 0 7] 

<210> 91 
<211> 72 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2SS 
<400> 91 

gtctcttaag ttggttccag cagaaaccag ggaaatctcc taagaccctg atctactatg 60 
caactagtaa ca 72 
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[0 3 0 8] 

<210> 92 
<211> 72 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2SA 
<400> 92 

tgttactagt tgcatagtag atcagggtct taggagattt ccctggtttc tgctggaacc 60 
aacttaagag ac 72 
[0 3 0 9] 

<210> 93 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2XS 
<400> 93 

gtctcttaag ttggtatcag cagaaaccag agaaagcccc taagtccctg atctattatg 60 
caactagtaa ca 72 
[0 3 10] 

<210> 94 
<211> 72 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2XA 
<400> 94 

tgttactagt tgcataatag atcagggact taggggcttt ctctggtttc tgctgatacc 60 
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aacttaagag ac 72 

[0311] 
<210> 95 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "bl" of humanized L chain V 
region 

<400> 95 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg ttc cag cag aaa cca ggg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro 
30 35 40 
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aag acc ctg ate tac tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 

45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 12] 
<210> 96 
<211> 107 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "bl" of humanized L chain V region 

<400> 96 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 
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Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[0313] 

<210> 97 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61) . . . (381) 

<223> Nucleotide sequence coding for version "b2" of humanized L chain V 
region 

<400> 97 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 
15 20 25 
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att aaa age ttc tta agt tgg tat cag cag aaa cca gag aaa gec cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro 

30 35 40 

aag tec ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Ser Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt ace gat tac act etc ace ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg ace aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 14] 
<210> 98 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b2" of humanized L chain V region 

<400> 98 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 
35 40 45 
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Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[0 3 15] 

<210> 99 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mouse monoclona 
1 antibody ATR-5 
<400> 99 

Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg Pro Gly Ala 

5 10 15 

Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

[0 3 16] 
<210> 100 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mouse monoclona 
1 antibody ATR-5 
<400> 100 

Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 

5 10 15 

Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn Asn Leu Glu Ser 
65 70 75 80 

Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

[0 3 1 7] 
<210> 101 
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<211> 780 
<212> DNA 
<213> Homosapiens 
<220> 

<223> DNA coding for soluble human TF 

<400> 101 

atg gag acc cct gcc tgg ccc egg gtc ccg cgc ccc gag acc gec gtc 48 
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get egg acg etc ctg etc ggc tgg gtc ttc gcc cag gtg gcc ggc get 96 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

tea ggc act aca aat act gtg gca gca tat aat tta act tgg aaa tea 144 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aca att ttg gag tgg gaa ccc aaa ccc gtc aat caa 192 
Thr Asn Phe Lys Thr lie Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 240 
Val Tyr Thr Val Gin lie Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aca gac aca gag tgt gac etc acc gac gag att gtg 288 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

aag gat gtg aag cag acg tac ttg gca egg gtc ttc tec tac ccg gca 366 
Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 
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ggg aat gtg gag age acc ggt tct get ggg gag cct ctg tat gag aac 384 
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

OC nn 

u «-> au yt) 

tec cca gag ttc aca cct tac ctg gag aca aac etc gga cag cca aca 432 
Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att cag agt ttt gaa cag gtg gga aca aaa gtg aat gtg acc gta gaa 480 
He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg act tta gtc aga agg aac aac act ttc eta age etc egg 528 
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt ggc aag gac tta att tat aca ctt tat tat tgg aaa tct 576 
Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

tea agt tea gga aag aaa aca gee aaa aca aac act aat gag ttt ttg 624 
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

att gat gtg gat aaa gga gaa aac tac tgt ttc agt gtt caa gca gtg 672 
He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 . 185 190 

att ccc tec cga aca gtt aac egg aag agt aca gac age ccg gta gag 720 
He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg ggc cag gag aaa ggg gaa ttc aga gaa gac tac aaa gac gat 768 
Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 
210 215 220 
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IJ 

gac gat aaa taa 780 

Asp Asp Lys 

225 

[0 3 1 8] 
<210> 102 
<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human TF 

<400> 102 

Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 
100 105 110 
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